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Corrosion of aluminum jacket of fuel rod from Norwegian heavy-water reactor began in furrow 
in which copper had been deposited during forming of tube. For more information, see p. 19 
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THE VICTOREEN “THYAC” 


Model 389 
A QUALITY 
GEIGER COUNTER 








A GEIGER-TUBE TYPE BATTERY-OPERATED SURVEY RATEMETER 
FOR MONITORING LOW-INTENSITY BETA OR GAMMA RADIATION 


THE “THYAC”’ FEATURES... 


SPECIFICATIONS VIBRATOR POWER SUPPLY .. . The Victoreen low-drain, regulated high 
voltage vibrator power supply gives accurate and reliable operation 


Radiation: Beto, gamm nd using standard batteries 
Indication 


LAMINATED PLASTIC CASE .. . The latest techniques in case design 


provide a waterproof, tough, lightweight laminated plastic case for 


the ruggedest service 


Aaiiesens 10% VERSATILITY . . . A wide selection of interchangeable counter tubes 


Kiiions tite = a : makes the instrument adaptable for many applications 


it ee “FINGERTIP CONTROL . . . ‘‘Fingertip'’ operation of the instrument is 


facilitated by proper placement of the one control knob 


BETA DISCRIMINATION ... A sliding shield on the probe enables the 


operator to discriminate against beta radiation 


CATALOG SHEET AVAILABLE UPON REQUEST 


The Victoreen Instrument Co. 


5806 HOUGH AVE. CLEVELAND 3, OHIO 
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IMMEDIATE 
DELIVERY 
Tracekal 


Tracerlab is very pleased, in this period of short supply of instruments, to be able 
to make immediate delivery on the widely-used SC-7 100” Scaler. Because of fortu- 
nate purchases of component parts, a limited number of these scalers is now available 

for shipment. Orders, however, should be placed promptly. 
The “100” Scaler is a direct reading ‘‘conventional’’ scaler which indicates the 
number of counts received during an arbitrary length of time. It utilizes two SC-11 

Decasale plug-in units based on four cascaded scales of two with two feedback 





loops to provide a scale of ten. A Wizard Register capable of recording up to 600 

evenly spaced counts per minute, makes it possible to count as many as 60,000 

evenly spaced impulses per minute. The start-stop switch will also actuate a 
separate clock such as the SM-60A Electric Timing Clock. 

The instrument has been designed to require a minimum of service, with 

all components overdesigned so that every part is rated for service in excess of 


that required for normal usage. For further information, request bulletin X X-38. 


= ey 
y/ b EE tenner, ca, = wasuincron, o. < ————= 
racer a FE NEW YORK, N. Y. ————— CHICAGO, ILL, ———————— 
130 HIGH ST,, BOSTON, MASS. yi 
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ick this pump 


for full-range 
vacuum 
pulling power 


Performance pays when you work 
with vacuum . . . the kind of smooth, 
steady pulling power that’s yours with 
a Kinney Model CVM 3153 High 
Vacuum Pump! 


It's small — only about a foot high 
— and weighs only 70 lbs. complete 
with its '4 hp. motor. Kinney Model 
CVM 3153 gives you pumping efficiency 
of the highest order. Free air displace- 
ment is 2 cu. ft. per min. (57 liters per 
min.) and as shown on the graph, a 
very high percentage of this pulling 
power is retained right down to the 
less-than-one micron range. The rotat- 
ing plunger mechanism of Kinney Model 


CVM 3153 is simple and long lasting 
. easy to take apart for inspection 
or servicing. 


Whether you need a permanent vac- 
uum pump for your laboratory or shop, 
or a portable unit for on-the-job service, 
test, or repair work, it will pay you to 
pick Kinney Model CVM 3153. Send 
coupon for complete details and price. 
Kinney Manufacturing Co., Boston 30, 
Mass. Representatives in New York, 
Chicago, Detroit, Cleveland, Atlanta, 
Philadelphia, Pittsburgh, Johnstown 
(Pa.), Los Angeles, Charleston (W. Va.), 
Houston, New Orleans, San Francisco, 
Seattle and foreign countries. 





Gentlemen: 


Name 
Company 
Address 
City 





KINNEY MANUFACTURING COMPANY 
3614 Washington St., Boston 30, Mass. 


[-] Please send me Bulletin V51-A describing the new Kinney CVM 3153 Midget 
Vacuum Pump ond price information 


[] Send name of nearest Kinney Distributor. 


State 
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EKGO 


VIBRATING REED ELECTROMETER 





TYPE 1079c 


THIS instrument has been designed in conjunction with the British Atomic Energy 
Establishment, expressly for measuring the small direct currents and voltages encountered 
in Nuclear research. It can be used as a replacement for most electrometers and has a 
zero drift of only I to 2 mV per day. Direct indication of the voltage or current being 
measured is given on the panel meter; simultaneously a I m.a. or 100 millivolt recorder 
may be operated. 

Four voltage ranges are provided — 0-30, 0-100, 0-300 and 0-1000 millivolts. There 
are three switched input resistors, their value being 10°, 10'° and 10'? ohms respectively. 
In its most sensitive conditions the Electrometer gives a full-scale deflection for a 
current of 0.03 micro-micro-amps. 


peration 110-115 and 200-250 volts A.¢ 40-60 cycles, 


Catalogue and further details can be forwarded on application. 


E K G () ELECTRONICS 


U.S. Sales & Service :— 
AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 


MANUFACTURERS: E. K. COLE LIMITED «+ ELECTRONICS DIVISION + 5 VIGO STREET, LONDON, W.I, ENGLAND 


© 
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FOR THE COSMOTRON 


The homogeneous proton beam necessary for successful accelera- 
to more than two billion electron volts with the Brookhaven 
ssmotron is furnished by a Van de Graaff positive-ion accelerator 
me of the largest single components in this new research 
nstallation 
Chosen as the injector because of its very stable voltage, 
excellent beam-collimation, and precise control of the 
beam, the Van de Graaff accelerator has fulfilled all per- 
formance expectations, 
This unit, designed and built by High Voltage Engineering 
rporation to meet the special requirements of Brookhaven National 
tory, is a modification of the Type D Model H Van de Graaff 
accelerator which has these characteristics: 
Operating range 1.0 to 4.0 MeV 
Analyzed proton intensity (pulsed) 1.0 ma. 
Proton energy stability +1 part in 1000 
Pulse length controllable from | to 100 psee. 
Our smaller Van de Graaff accelerators, in the 0.5—2.0 MeV 
e, are used in many of the world’s largest laboratories as 


cisely controlled sources of electrons, x rays, positive ions, and 


itrons, 


HiGu VottacGe ENGINEERING CORPORATION 


7 UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 
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Photographs courtesy Brookhaven National Laboratory. 


Research accelerators . . . Bulletins H and 
AK. ——— High-voltage electron-beam 
sterilization . . . Bulletin D. 

Super-voltage x-ray equipn 

therapy and adustria adiogra 


tributed exclusively by Keleket X-Ray Cor 
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beta, gamma, and thermal neutron radiation on interchanged. Any standard scaler can be used for counting. 


New Instruments Detect Radiation Hazard 


To help safeguard personnel encountering radioactive 
materials, the G-E Scintillation Counter (above) is also 
obtainable in portable form. Standard connector at rear 
of probe allows connecting cable of any length up to 50 
feet. It is well adapted for contamination surveys of 
particle accelerators and nuclear reactors. A modified 
probe can be used for water monitoring. 


i) 1 GE UNIVERSAL SCINTILLATION COUNTER detects alpha, smears from contaminated surfaces. Phosphors can be rapidly 


The long-probe (below) is supplied in either four- or six 
foot lengths. Range from 0.3 to 3000 roentgens per hour 
Power is obtained from batteries in lightweight carrying 
case, permitting complete portability. 

Write for ca log GEA-5735 to: General Electric Co., 
Sect. 687 93, Schenectady 5, N. Y. 


gee sia nano counter, iow nonsctcrsiine GENERAL Qa) ELECTRIC 


heck on workers’ hands for alpha contamination. 


- 


fe LONG PROBE GAMMA SURVEY METER m 


radiation. Helps locate I 


= 
f particle accelerat 
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Radiation and Common Sense 


of the unknown the worst fear of all 


When vou have no idea who or what your ad- 


eTSAr\ 


Nuclear radiation is an unknown in that the 
dual ( 


s, you magnify the facts tremendously 


In- 


innot personally sense it. Despite 


Manhattan Project 


vorkers in the early 


ivVs were 


able to set up more than adequate 
detenses against the potential biologic al hazards 
Phe successful experience of working safely with 


idiation has led to its matter-of-fact acceptance 


being “part of the job ” 

very now and then an incident shakes the 
confidence of those working with radiation ot 
ontemplating it. It’s the same thing as if, 
vhen speeding along a highway in a car, you 
The 
you to slow down from 70 mph 
0 50 mph and to drive quite carefully 


dri 


rightened 


vere to see the remains of a bad accident 


tence nev is for 


If you're 
he 


er-to-be, you might even more 


But as in automobile driving where if you are 


lly aware of what is going on 


likely 


around you you 
in the 
onies field accidents can be held to a mini- 


re less to have an accident, so 
le 
im. People working with radiation have come 
ippreciate the fact that if radiation is treated 
spectfully 


ad. the 


and experimental conditions ana- 


radiation hazards can be « ontrolled 


this has been possible is attested to by the 
Manhattan 
In 


lof ten years of operation, there have been 


ellent 


safetv record set by the 


et and the Atomic Energy Commission 


neteen 


olving significant radia 


ASCs 


with two these resulting in 


east 
oided | 
call 


the 


nine of the injuries could have 
rv routine caution on the part ol 
ol 
nine injured were in an accident 


Argonne Natio ial Labora- 


place nt 


to oer lk | 
need 


is 


They 


rods 


tory last month were making measure- 


ments on control using an exponential 


reactor. During the changing of rods, a slipup 
resulted in 
As a 


\ erdose 


the Sarety rod not being replaced 
consequence, workers 
of radiation 


d to the weekly 


four received 
100 


tolerance ot O.3 roent- 


aun 
about roentgens 
compare 
gens 
Carelessness was also involved in five injuries 
in 1O4S Four men at Eniwetok weapons tests 
burned their hands when they moved beta-con- 
taminated material without using safety equip- 


ment which 


that 
his leg handling a 
contaminated shipment 


Wiis provided. Later year 


another man burned beta- 


owever, in the only radiation accidents which 
H resulted in deaths, “calculated risks” 
In 1945 
and 1946 two temporarily uncontrolled nuclear 
Ac- 


cording tou report on these accidents. it Was not 


have 


rather than carelessness were involved 
chain reactions took place at Los Alamos 


then “technically possible to do critical assembly 
experiments by remote control in such a way that 
the be 
from the effects of a possible accidental nuclear 
hus it 


Ope rators would adequately protect d 


reaction Was necessary, for about a 


year, to pertorm these « xperiments with opera 


tors in the immediate vicinity of the assembly, 

despite the dangers known to be inherent in such 
as 

ol 


sufficient 


in operat 


It was hoped that ‘stringent 


super the 


vould 


sion 


bye 


eCXpe rimental prow edures”’ 


to “prevent the assemblies 
from inadvertently becoming supercritical.” 
We nm 


} 
PESTS 


» longer need to set up experiments on 
within our hands 
all those 
\s in all phase s of our daily lite, all that 


wareness ol 


JL: 


The means 


such a ure 


ifficient protection to who 


dis common sense and an a 


ing on 


round us 








Methods of Prod 


By RAYBURN W. DUNN* 
/ Donne 


bh 


200-250 ua 


s OD.OLO O.020 


Radioiron from tron 


\ 


O46 Mey 


Ky NM 
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Quantitative data are given on the 


yields and specific activities of 


samples of Fe’’ and Fe” 

produced from iron and cobalt 

in reactor and cyclotron. Special 
attention is paid to the details of 
preparing high-specific-activity Fe’ 
by a (d,2p) reaction with cobalt 


IRON-55 from manganese and iron-59 from cobalt have been pro- 
duced in the University of California's 60-inch cyclotron seen above 


are carrier-free or at least have very procedure and the addition of 1-10 mg 
high specifie activities. However, it of carrier if needed,”’ would indicate 
practical applications, it is very diffi- that a 10-hour bombardment should 


eult to purily the bombarded or acti- produce a specific activity of not less 


vated sample in the complete absence — than 0.07 me /mg 





of carrier, so that a balance that is The use of a proton beam to produce 
compatible both with the chemistry Fe® by the Mn®*(p.n)Fe® reaction has 
involved and the end use of the product been investigated (25 but vield data 
must be maintained are not available. In view of the 
higher energies of deuteron over proton 
Fe” from Manganese beams, bombardments with the latter 
The Mn**(d,2n)Fe®® reaction, origi- ire unlikely to give greater vields 
nally investigated by Hamilton 
Is has decaved has been successfully appned al Fe : from Copper 
Peacock et al. (10) for the prod 1 Production of Fe’? from copper by 
of useful amounts of Fe 190-Mey deuterons in the 1S4-inch 
he t er-fi s applied to sombardments in the 60-inc! rk Jerkeley eyelotron has been reported 
ill trans- vy evclotron were estimated to produc ind is listed as occurring, effectively 
wa-hr with 20-Mev det 0 is { u 1-6, Z-3) Fe reaction (14 
The activity level of t prod 1. the product isotope is SIX Mass 
uct was obtained by compat nw inits and three nuclear charges less 
i radioactive standard, using a Lau than the parent Although of inter- 
e term is sen electroscope. The tar materisa st, such bombardments are not 
small but was manganese dioxide, packed nder considered practical lor produc tion 
ible isotope a thin tantalum toi ! ! eT | purposes because of the small beam cur 
iccompanies compound and bombardmer nge- rents obtainable at these high energies 
uluct ment are naturally not condu A test was made to find out if useful 
free condi- production of the best vields imounts of this radioisotope could be 
it the bom- The evelotron bombard: ts " so obtained The copper target Was a 
ghiy ducted at the Massachusetts Ins it current-testing probe that had | 
luct isotope f Technology, were made w in unknown total amount 
cautions be deuterons, using a 90% manganes mittent bombardment over 
contamina- illoy target and a beam of If known period, followed by a 
s element The vield was reported a pproxi- period of about one month 
ved in the mately ; pe wach } i \ ible estimate of the ac 
be purified level of the purified product was e the time of assay would 
ssware, ete mated in this case by nean or i one-tenth of the maximum or satura 
beryllium-window counter b ( tion value From this estimate and 
ticularly specific activity data wer ! OW the assay data, it was determined that 
research ver, the use of a f ‘ lroxid at best, a recovery of 0.1 me could be 


ve samples that eithe precipitation step » purification obtained from 10 to 20 gm of copper 
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meeting the 


specifice-activity Fe 


Preparation of cobalt chloride of 
low iron content. The n cont 
Fe of all cobalt solutions 


ether 


DV conversior 
tor electroplat 
however 

OSS5 


5040 and 


FIG. 1. Extraction apparatus for cobalt 
chloride purification 


\ saturated 
SN HC! conta 
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FIG. 2. Power supply, assembled electroplating apparatus, and details 
of electroplating cell 
ng cell consists of a heavy-walled Pvrex jar about 931 


11 150 mm high. The beaded lip is ground flat te 


Lucite flange top, the lower face of which is 
iachined to fit about S mm down into the beaker 
“1 with three 1-in. holes in line, one of wl 

her two with centers 1! in. on each sick Teflon 
these holes 

center hole is drilled to take a 5-mm-« 

rr end of this tube, with connecting w 

is a flat spiral of 0.051-i 1. platinum w 
holes are also drilled 11, in. from the center 
lme of the larger holes \ thermometer 
and the other serves for the introductior 

15-mm glass tube bent to about 45 degrees 

e the stopper. This tube has an outer 

it the top, to which a 350-mm condenser is attac 
iporation losses during plating 

propeller fixed in a variable-speed ¢ ectric st 

igh a silicone-lubricated stopper in the remaining larg 

glass tube is inserted through the other small hole to bring 


nnection wire 





Instead 


with side arm, tl 


hours with the iron extraction 
iximum rate ob- 


s80-watt Glasscol 


was actually prepared b 
long-necked 


followed by a irm to a 
after adding bottomed flask hav ny 


n peroxide to standard-tapetr omt at 


remaining inner 29 Spherical 
extraction, the The assembly is illustra 
ind dispersion The solution volume 
By tipping which filled the extractio 
poured through the the neck As noted 
1 to the boiling smaller volume shou 
remaining to permit a 
removed and aqueous « 
of the cobalt sol 
As it 


chloride solution 


the ether but 


Determination of iron extraction 


iency () t 


OH.O 


t ot 


vhich permitted 


pleteness oO 
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iron were removed in the first extrac 
tion period, less than 0.1 in the second 
Two pieces of reagent grade iron 
wire of approximately the same mass 
is the iron extracted were cut off and 
Each was dissolved in H¢ 
solution, containing 61.2 mg 
of iron, was added to the cobalt solu- 
tion, together with 2.0 ml of a tracer 


Fe®*® solution, and thoroughly mixed 


tracer solution assaved 18,160 


per minute neglecting coin 
cidence correction This counting rate 
Was determined in a scintillation coun 
ter having reproducible geometry ; the 
2 mi of solution were contained 


Sumnpie Via ‘ chw is placed itn 
sodium todide ervsta After cou 
the contents of the container 


transterred qt \ to the 








Electroplating apparatus. Tl igure 


etup that has beer 


FIG. 3. Electroplated cobalt, electroplating parts, probe block, and finished cobalt 
target. See text for details 


pon them. This 
i quiescent area 
where precipitated 


ng plating 


When the e 


ind the eathode 


stirrer, anode 


been fitted 
through the 


Tygon tubing 
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with cobalt soldered The solution is placed time The conditions necessary to 

early for use plating beaker, the hot | rned on prevent formation of this precipitate 
Electroplating solution and pro- and the stirrer set to slow speed. TI were not determined. Although addi- 
cedure Phe standard electroplate speed adjustment is wl ) tions of | 


ivdroxvlamine and of hydro- 


uses a cobalt matter of trial and erro Zi a gen peroxide will redissolve the pre 


d bath, and em- should be such that preci; ited I - cipitate thev will not prevent its 

a cobalt anode rial will not remain ! ! ‘ on formation Furthermore, if these re- 

cobalt anode that surface, but will col det agents are initially present they have a 
lable cathode assembly With f ri ’ deleterious effect on the deposit 

performed an uneven deposit is obta i The most satisfactory conditions of 


pure aluminum The anode should be fixed a . temperature, salt concentration, pH 
stactory pieces of mum distance from the od stirring rate, anode-cathode distance 


ckness were thus sufficiently below the surfa et have not been ascertained Even 


ficuitv and uncer- will remain in. the olution f though consistently good results were 


the passivity o volume of the latter s ct oO not obtained, however. several execel- 


made this an electrolysis and evar ! lent plates weighing between 7.5 and 


the nperature re : ( Y gm were produced n this manner 


plating procedure current is turned on at - I Spectrog! iphic analysis showed less 


| } itinum anode 0 5 itp at t to 5 I ! ift if than 20 ppm of iron in these pieces ol 
ide, sodium som ho iterrupted ur iti ( ili Further experimental work o1 


This pro- " omp , } | ¢ ) this procedure is definitely indicated 


mprove- houl n t d 7 Related techniques. 1 con 
satisfactor t panion article entitled Techniques 
The rea- ing effici \ rN or Related to Production of Fe to be 
determined vo may not comp f \ published in NucLEONIcS next mont} 
ontinued Di t incomplete ! il preparation of the probe target re 
solution of salt concentration will i changed moval of the radioactive materia 


d (about SO¢ sufficienth that furt dey the target after bombardment 


ind freed of — tion will be obtaine 1 tl ( chemical separation of the iror 
through a column should therefore . I 1 the cobalt and preparation of the pul 
10 em long) of more plating occurs, appar fied material for medical use 

sh Dowex-5t he pH has dropped t ‘ ‘ ‘ Additional detail 


hour ) pitate 


are not ( c oxide 





solution 
ded that 
ase, thus 


} 


since the 
is Salt Was 
it 

amount 
However 
itch ether 
rated solu- 


and to 


the purihed 


ind the pH 
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Potential Energy 


Distance 


FIG. 1 


Potential-energy curves of a diatomic molecule 


of Fluorescence 


Acriflavine 
in aicohol 


or 


Absorption 


intensity of 


FIG. 2. 


The Luminescence 
of Organic Substances 


4000 


Crystoitine 


- -Fluorescence anthracene 


_~ Fluorescence 


Absorption ~. 


Fluorescence 


5,000 
Wovelength (A) 


Fluorescence and absorption bands showing overlap 


Re-radiation of the radiant energy incident on a material is a complex process. 


The mechanism of the process is discussed here for the case of ultraviolet 


light, with extension to the case of nuclear radiations 


By E. J. BOWEN 


7D) 1 Ey 


i in the 
that nuclear 
minescence in 
effect) was 
used Creiger to 
count observa- 
tion : ievelopr n ot photo- 
multiplier xceedingly sensitive 
detector is greatly extended 
this 


Inorganic 


the nm i accuracy ot 
method of measurement 
and organie substances have been used 


as luminescent targets, and similar 


substances, particularly norganic, have 


14 


been used in other fields as fluorescent 
X-ray and 


for fluorescent lamps, and 


screens lor eathode-ray 


tubes, 
rendering infrared radiation visible 


There are many difficulties in the 


mechanisn 
These 


organic sub 


way of understanding the 
of the 
difficulties are 


luminescence process 
fewer tor 
stances, where the light emitter Is a 
characterizable molecule whose energy 
same in the gase- 


The 
study of fluorescence excited by ultra- 


levels are much the 


ous, liquid, or crystalline states 


violet light instead of by nuclear radia- 


tions greatly simplifies the matter, and 


from it a coherent picture of energy 


ibsorpt on and light emission can be 


built up and applied to more compli- 


cated situations 


Absorption and Emission 
The absorption of a quantum of 
light, and the 


of fluorescent 


visible or ultraviolet 

emission of a quantum 
light is best understood by the use of 
a diagram such as shown in Fig. 1. 
The 


internuclear 


horizontal axis represents the 


diatomic 
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distance in a 





vertical axis 
gv of the 
magined as 
ixis, so that 
heat energy are 
novements to and 
The lower curve 
f oscillation of 
‘s; it is not truly 
ibrational energy is 
rve merely joins 
f horizontal lines 
liscrete vibrational! 
ire shown as bb’ 
rdinary temperatures 
the molecules will be 
brational level, bb 
the 


in electronically ex- 


curve represents 
rhe molecule may 

up from the lower to 

by the absorption of 
violet The elec- 
urs too rapidly for the 


light 


change their distance 
re corresponds to the 
Franck-Condon 

bond length of 

s usually greater 
normal molecule, the 
na compressed state 
gee’ ata rate of about 
This 


is quickly 


second eXCess 
lost to 
les, and the elec- 
comes into 


molecule 


brium with its sur- 
pping to level ce’ 

e possibility that the 
» to the ground level 


excited 


ulter a 
10°-% 


occurs 
level of 
idiation corresponds 
the vertical line from 
a molecule 


with 


with a 
level excess 
of level dd’ above 
Jjecause of the two 
onal energy, the emitted 
ess energy and a longer 

that of the absorbed 
the 

f fluorescence excited by 
essentially the 


modified by operation 


iW This Is 
reverse ot 


ondon principle which 


oss as heat 


Overlap 
T ertical dotted lines of Fig. 1 
transitions of maximum 


ind since energy hv 


respond to the positions, 
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on a trequency scale, 0 


of the absorption and 


bands Since these bands 


siderable width, however, the 


wave end of the absorptior 


overlaps the short-wave end 


fluorescence band The degree 


overlapping depends on a number of 


factors, and usually diminishes in going 


from gaseous to crystalline state (/ 


Figure 2 shows the overlap effect 


for three fluorescent mate 
cohol solutions of the two ad) 
rhodamine 


flavine and 


considerable difference in 

sorption-fluorescence MANIA (ver 
lap means that when fluorescent light 
generated in a substance escapes to the 


surface, especially if it has to pass 


through a thick layer, more or less of 
its short-wave part is 


This 


the substance has 


removed by 
re-absorption 
heat if 
vield of less than unity 
this effect 


shown in the 


part is lost is 
a quantun 
How serious 
nt is 


ligt 
Fig. 2 


can be in 


losing 


upper part ol - 


The solid line of the fluorescence curve 
is the ideal one for 
the dotted curve, a, 
for small erystals about | & 0.1 mm, 
about 


no re-absorption 
is What is observed 


and curve > is for crystals 
10 x 1 


Where the exciting light is strongly 


mm in size 


absorbed, it makes a great difference 


whether the 
from the front or 


fluorescence Is observed 
the back of a thick 
Diree- 


molecules in flat 


layer of a fluorescent block 


tional emission by 
crystals, and internal reflection effects 
at surfaces, may increase the length 
of path of the fluorescent light before 
and so enhance the re 
2). Excitation by 


a-particles, where the 


emergence 
absorption loss 
penetration is 
small, makes front-surface observation 
desirable; y-ray excitation, with deep 
penetration, means that re-absorption 
effects are bound to be large even if 
avoided by the use 


fluorescent 


diffusion losses are 
of large clear crystals o1 


blocks. 


Quenching 


In view of the reciprocal relation 
between light absorption and emission, 
that so few chemical 


it Is surprising 


substances are fluorescent. Ideally, 
each absorbed quantum would re-ap- 
pear as an emitted quantum, and the 
fluorescence vield would be unity. In 
the 


sorbed is not 


majority of instances, light ab- 
re-emitted, but is de- 


graded to heat by a variety of processes 


Che anticipated fluorescence may then 
be said to be‘ 
When the light 


about n photochemic al « hange, fluores- 


quenched 
absorbed brings 
cence is of course prevented, but this 
is not the usual reason for quenching 
Much commoner are processes, either 
intramolecular or dependent on colli- 
other 


an excited molecule has its electronic 


sions with molecules, whereby 
energy degraded to heat by a radiation- 
less path 

Ina polyatomic molecule, the curves 
of Fig. 1 


surfaces in space of many dimensions, 


are replaced by complicated 


owing to the numerous ways in which 


the molecule can vibrate. If the upper 


and lower surfaces approach one 


another closely at some 


point, the 


excited molecule can change over, 


without emitting light, into a highly 
the 
This excess vibrational energy 
heat 


conversion ot 


vibrating form of ground level 
is then 
Intra- 
this 
why so few 


The ef- 
fect is often associated with the 


quickly dissipated as 


molecular energy 


type is the chief reason 


molecules show fluorescence 
exist 
ence of a triplet electronic level lying 
between the upper state and the 
ground state 


The 


molecules, 


electronic levels of ordinary 


ground levels and those 
reached in light absorption, are classed 
by spectroscopists as singlets, which 
implies that all the electrons are spin- 
Levels where electron 


paired one 


has its spin reversed are classified as 
triplets, because spin-orbital interac- 
tion gives rise to three closely spaced 


levels which here are treated as one 


Singlet-Triplet Transitions 
Singlet-triplet transitions do not 


occur freely unless the electron can 
pass near an atomic nucleus, preferably 
a heavy one, where the strong magnetic 
field Light ab- 


sorption takes the molecule from the 


causes spin reversal 
singlet ground level to a singlet excited 
level. This is shown as AB in Fig. 3, 
where the effects of superposed vibra- 
tions are neglected for simplicity. 
Fluorescence is represented by CD, but 
happen that the path KF is 
that a triplet 


Because of the operation of 


it may 
preferred, s level is 
formed 
the selection rules of spectroscopy, the 
molecule cannot readily leave this level 
by radiation, and is usually degraded 
to the ground level by collisions and 
intramolecular conversion processes. 
The reality of these triplet levels 
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Resonance Energy Transfer 
4 phenomenon of part 





assume that the 
place between high 
ibout 6-7 ev above the 
g the step-wise 

rsion described below 
if the fluorescent excited 
is an efficient collector, 
That 


can occur in 


energy 


quanta 
vy transter 
s shown by the recent 
with dve solutions; 
mnditions it seems that 
be transferred over dis- 
more, with high 


dipheny] 


a polystyrene , 


“i amples f enere 
1 examples of energy 


favorable band 


A Typical Substance 
\ t il fluorescent organic sub- 
line anthracene may be 
istrate the physical prin- 
it is caused to 
jet light or 


when 


The molecules 


rystal have excited 

vels at about 3.25 
the ground level, and 
energies Above an 
it 6.5 ev, the ervstals 
mobile 


within the 


juctivity, 1 
liberated 
some molecules are 
lated gaseous mole- 

while showing 
milar to those of 


about 10° ev for 


the crystal are 
hbsorption to the 
olet fluorescence 
emitted. This 

a very | 
ibsorbed — te 
ir 100% at 


it ordinary 
d 


Is again 

the same 

one ol 

he- 

gher energy 

nenon appears 

ne with fluorescent 
fluorescence © band 
diation from the 
“| level above the 
respective of the actual 


lecule is excited. 
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FIG. 3. 


A rapid process of interna 
of portions of the electrot 
vibrational energy must 
the higher excited m« 
they drop back step-wise 
excited level and = thet 
remainder of the energ 
What unexpected fact 
differences in the states of 
the electronic lev 
rapid 

ch fluorescer 

iracteristic fluor 

is independent 


nolecule i excited up to 


Effects of Different Rays 


Radioactivity ravs have ¢ 


thousands of electron 
eflects on matter are 
they are stopped 
produce excitation and 


1 


well as chemical decomposition 


earlier stages are very littl 
in detail. The energ 
converted into heat 
excitation of molecule 


plic ated series of successive ste 


finally in a fluorescent substanc 


radioactivity ray leads to the et 


Energy levels of a molecule showing emission and absorption paths 


of a number (generally a few hundred 
of quanta ol fluorescent light The 
efficiency must depend on the material 
and on the rays 
Alpha rays produce very short 
straight tracks of dense ionization and 
excitation: beta rays give longer and 
more erratic tracks in which the effects 
ss concentrated; and gamma rays 
wt oat 
tributed at 


widely separated points dis 


random. Powders may 
therefore be efficient for a-rays 

3 ind) = particulariy Yy-rays 
large optically cleat minter 


enable fluorescence generated at 


cle pti to esc ape 


Chemical decomposition miay 


important factor controlling the pra 
tical efficiency of the energy conver 
sion, particularly for a-rays with their 
intense localized action In the ab 
sence of systematic knowledge of the 
stages between the stopping ol radio 
activity rays and the production of 

1 


electronically excited molecules capable 


of fluorescence, the selection of suitable 
materials must be made large 
empirical basis, assisted by tl 
ciples mentioned above 

Recent work by 


relations between the specific fluores 


17 


Birks (4 








etical to 
producing 
imount ol 
reduced 
normal fluores- 
sence of quench- 
be substantially 
perature The ac- 
yunter will depend 
ling the effects 
energy, Which 
ndent More 


direct deter- 


ol radiation, 


Mean Life 
\ 
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Pitting 

of Aluminum 
ina 
Heavy-Water 
Reactor 


cote obo Ss 


5 mm 


Magnification obout 4%! 


DEEPEST SCAR, shown here, was nearly 0.5 mm 
deep. Deposits of hydrated aluminum were 
noticed first, leading to discovery of the pitting 


MICROSCOPIC examination 
showed that pittings were 
shaped like craters with par- 
ticle peak in center. Analysis 
of particle shown here proved 
that it was copper. In one 
case, center particle was iron 


Sim 4 i 
SAR BO 
ee 


bea 
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ONE OF LARGEST corrosion scars has typical heavy-metal particles sur- 
rounded by hydrated aluminum. Largest particle was 0.3 * 0.1 mm 


HE FUEL RObDs in the heavy-water reactor at Kjeller, Norway 
NU, Nov. 51, p. 5) consist of uranium slugs stacked inside 
aluminum tubes with 2-mm walls. As shown in these photo- 
graphs from Dr. G. Randers, pitting and corrosion have affected 
the outer surface of these tubes where they were immersed in the 


heavy-water moderator. The cover picture shows corrosion in a 


furrow in which copper had been deposited in microscopic amounts 


during drawing or pressing of the tube 
These fuel rods had been in the reactor for about four or five 


months when the pictures were taken During this period, onl 


test runs at low energy were made, the flux near the rods being 
about 10°° to 10" neutrons em? sec The temperature of the 
heavy water very 


No corrosion Ww 


The depth of the pitting below the water level was so small 
ally 0.1-0.2 mn 


seldom rose above that of the air in the room 

is observed above the level of the heavy water 
usu- 
that the pitting would not have been discovered 
except for the hydrated aluminum that was deposited. The 


interior walls of the aluminum reactor tank, however, were not 
affected by sin 


il r corrosion phenomena 
The purity of the heavy water did not change during the period 
when the pitting occurred; 


its specific conductivity remained 


constant at about 107° ohm em 






































FIG. 1. Typical integral-bias curve FIG. 2. Pulse-amplitude distribution FIG. 3. Typical pulse shape 


Pulse-Amplitude Analysis 
in Nuclear Research 











VOLTAGE. DISCRIMINATORS 





This article introduces the analysis problem and discusses the requirements 
of voltage-selection devices. A number of different voltage- 


discrimination techniques are treated in detail 


By A. B. VAN RENNES 


VJ 
between leading 


than 1 psec 


tribuwon 

use, consists ol 
stationary 
cathode 


iin | 





ithine can be sharpened by 
g the function 
film This 


it film is not linear; i.e 


with 


method is 


exposure is not linearly 
to the 
suitable calibration o1 
these 


amplitude  dis- 


techniques non- 


( ties be nullified 


Integral-bias curve. Two general 


et is are dely used at present for 
pulse-amplitude distribu- 
called a differential- 
first 


mesvsuring 


and indirect 
during 
the number of 
amplitudes are 
level, fF A 
function of 


curve 


of the 


e one gets the desired 


The or- 


represents the pulse- 


listribution 


ry number ot pulses 
lie within a unit 
function of EF. 
ve corresponding 
ve of Fig. 1 is 
A normalized scale 
ilso shown, from 
mined the fraction 
uplitudes lving 
width at level 
pulses, Vy, is 
0 It can 
integral-bias curve 
determining the area 
ilse-amplitude distribu- 
las curves 
quantized 
the 


histograms 


the statistical 


ntinuous form; 


nherent in the process of 
events 

“bias curve can 

in amplitude 

orming repeated 

n time interval with 

r set at different levels 

valid 

distribution 


obtained are only 
mplituce 

between successive 

f the time for each 

long to reduce 

a negligible value 

measurement. A second 

ling a pulse-amplitude 

entails the direct 


the pulse-amplitude 


spectrum 
ent of 
differential 


tl " pulse- 
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amplitude discriminator, which counts 


during a time interval, the number of 


pulses whose amplitudes lie between 
irated Dv ¢ 
The 


obtained, therefore, by 


two nearly equal levels sep 


window” or “channel” width 
spectrum is 
plotting directly the differential count 
as a function of the window ley 
The validity of these dat 
to the same limitations as aboy 
one exception In time 
val the statistical 


differeutial 


igiven 

counting 
present in a 
considerably lower than the 
derivative of an integral-l 
been shown quantitat 


Hanna 


brief 


has 
Westcott 

D As a 
for the high error in the 
it is noted that the different 


and others 


intuitive ¢ lanation 


latter methoc 


an integral-bias curve im 
the 
equal independent 


difference between two 
numbe 
which is subject to a statis 
The 
ference Is proportional 
than that 
Both the integral-bias and the 


tainty uncertainty 


in the original data 
ential-measurement methods 
consuming procedures in tl 
counting intervals are 
desired numbers of 
more, as mentioned 
obtained are valid o 
amplitude spectrum does no 
during the period of measurement 
Multichannel analyzer. An 
method 


native which shor 


measurement time by virtue 
greater information-handling ¢ 
utilizes a multichannel pulse 
system in which each pulse 
the channel correspond 


that 


only 
amplitude of 
Pulse counts are 

channel, and a plot ot 


data as a function 
constitutes a 


this 


pulse-amy 
trun In Cast 
interval is required 
data—an obvious 
greater the desired ré 
distribution curve, the 
he the 

The 


of an acceptable pulse-anal 


are stability 


number of channe 


major characteristics 


and speed 
The need for speed “arises 
analyzer may be asked 
unchanged sensitivity : 
shortly af 


irrives very 


rence Of a previous pulse 


which for high speeds of at 


preferably be as low as 2 psec, is called 
the resolving time 

So that no significant histogram error 
is introduced by variations in window 
width, the 


be as stable as possible 


must 
If the count 


window 


window boundaries 


registered within a whose 


is AE 


within p per cent 


width volts is to be accurate 
neglec ting statistical 
the 


more 


levels 
100 
The 


channel, for 


boundary 
than pAk 
other 


considerations), 
drift 


relative 


may not 


volts to each 
3-volt 
stability is 


more than 30 mv 


boundaries of a 
example flg& desired 


may not vary by 
regardless of contact-potential drifts, 
Drifts 


simultaneously 


supply-voltage variations, et« 
common to all levels 


ire not as serious, however, and can 


be tolerated to a greater extent. 


Voltage Discrimination 


A voltage discriminator is a non- 
linear device, usually an electron-tube 
the 


of delivering an output signal if 


circuit, which bas characteristic 


and 
only if, it receives an input pulse having 
an amplitude exceeding a preset critical 
Such a discriminator is 


level simply 


constructed, for example, by coupling 


the input pulse to a following amplifier 
through an RC 


vr counter stage 


coupling cireuit and series diode, «as 
will be discussed subsequently in con- 
If the diode is 


biased to the desired critical level 


junction with Fig. 4 
only 
that portion of a pulse exceeding this 


level will appear bevond the diode 


It appears that for best discriminator 
resolution, the discriminator element 


should 


teristic as highly nonlinear as possible; 


have an input-output charae- 
i.e., the ideal characteristic would have 
a step discontinuity in output voltage 
This suggests the use of regenerative 
amplifiers or trigger circuits to indicate 
whether or not the input pulse has 
exceeded a critical level 

It is of interest to consider the inter- 
val of time during which a short pulse 
remains above a critical level, 1 to 


the 
the pulse actually 


onside duration of the portion 


observed by a 
discriminator Assume that the pulse 


is one received from an impl fier 


designed for a maximum signal-to- 


noise ratio (6 In such an amplifier 
the high-frequency and low-frequency 
governed, respectively 
RC circuits, the 


which are made equal 


responses are 


by single time con- 


The 


response of such an amplifier to a unit 


stants ot 


long 


21 


step excitation, or to a relatively 








Symbols Used and steep input pulse, is a standar exceeds a 99-volt level for only 0.028 

curve, represented in normalized form  ysee, and a 99.9-volt level for only 
pulse amplitude, volts : 0.009 psec To respond properly to 
number of pulses with i the short toy a pulse which barely 
amplitude > / The magnitude and time val ! exceeds th reshold, and accurately 
total number of pulses this pulse have been so normalized tl oO « nine the amplitude, an elee- 


number of pulses having the peak value, unit occurs ¥ I D ‘ imuinato must operate 
amplitudes within a unit t l In these articles, the svmbx rapa HTeet To alleviate the re- 
channel at level / e will be used for the natural loga hm ulting quire! it] unusuall 

base, to avoid confusion witl 
fraction of pulses having 


svmbols for voltage 


amplitudes within a unit Let / 


channel at level / the pulse 
window width, volts 


window width stability, alized time 


crosses the e1 


instantaneous pulse value 


as function of time, / satis! 


Naperian logarithm base e Pig. 3 Biased Diode 
amount normalized pulse | ry 


rl} 


exceeds critical level sf 
times at which pulse, nor- 
malized in amplitude and 
time, crosse in positive 
and negative direction, 
respectively 

when ¢ is in normal- 
ized units 
values of x corresponding 
to 
normalized time during 
which pulse remains above 


] 
} 


real time during which 
pulse remains above 
1 

instantaneous plate cur- 
rent 

instantaneous plate poten- 
tial with respect to cathode 
plate-cathode contact po- 
tential difference 

total emission current 
instantaneous grid poten- 
tial with respect to cathode 
instantaneous grid poten- 
tial with respect to ground 
instantaneous plate poten- 


tial with respect to ground For values 


rror in this 
instantaneous cathode po- ‘ 
10! 


tential with respect to 
ro convert tl 


ground 
threshold of Schmitt cir- 
cuit with preamplifier 


nto units of re 
ition of the 
e untts of 


threshold of Schmitt cir- ne. For 


i U.o-usec pulse 


cuit | east 1 between 10% poi i liod onnected 6AC7 


threshold of preamplifier one unit of normalized time rey . an unusua steep semilogarithn 
amplifier gain usec Since ehavior (8 In fact, a comparison 
drift in = f the volt-ampere characteristics 
drift in ; , irious diodes with the transfer cha 
drift in 0.280 teristics of some multi-electrode tub 


change in amplifier gain | 5 ’ > hu including the gated-beam tube, type 
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ites that a diode- 
is the 
racteristi 


sharpest 


irpness of cutoff 
obtained by noting 
the plate current 
ndrical diode 

of net plate 
temperature, 7’ 


11.600F,. 7 


11.6006, 7 10) 


function of ¢ 
11.6007 and 

T 

slope of this 
measure of the 
Inspection of the 
veals that this slope 
reducing — the 

\ 20°% increase 
ny emission 

nce the zero 
temperature 
pendent), the 


whose 
own in Fig. 4, 
1 diserimina- 
Negative 
gy circuit are 
the output 
mplifier J 
verter 
are Con- 
nput to 
oupling across 
sidual pulses. re- 
ct neutralization 
posely introdue- 
implifier con- 
The second 
eut off No 

it the plate of J 
st 0.25 volt 


been suggested 
minators 4 
ely high back 
ling power alter 
overloads, germa- 
wide applic ition 
onstruction (10 


vices in pulse 


itors would have 


namely, the elimi- 
ower requirements 


capacitance (usually 
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FIG. 4. 


from 0.2 to 1.0 pul 

in the volt ampere chat 

may be five times as si 

thermionic diode and is 

voltage rather than 

temperature-dependent 

true for a thermionic d 
However the back 

crystal » is not 

furthermor 

pendent (4,8 

init selected 


capability 


g through even 


resistance would 


acceptable for precision 

Parsons (2) has deser 
tial discriminator using 
rvstale diodes connecte 
The IN3S erystal has n 


inverse-voltage and 


rating as the IN63 


bination of three units 
increase these capabilities 
fold, however, since the ba 


ot crvst il d odes is not 


Biased Amplifier 

\ lowe tl var atior 
discriminator consists 
pentode connected as 
cathode follower with its 
bevond cutoff 
circuit results only when 
drives the grid to p 
One advantage is 
voltage gain which can 
in the discriminator 


discrimination uncertain 


An output f 


be- 


Biased-diode discriminator (4) which is followed by an amplifier 


of the log 
current characteristic for any multi- 
electrode tube is lower when the tube 
is connected as a triode or pentode 
than wher connected as a diode ») 
Because of the larger number of 
iriibles it multi-electrode tube 
naturally subject to greater di 
its cutoff characteristic than 
diode Such causes as changing tubes 
ing plate- or heater-supply volt 
ss, and drift in contact potentials 
ficant (8 Phe effects of such 
variations can be substantiall re 
duced, however by operating the 
ator tube in parallel with a 
second tube of the same type so that 
the drifts in the two tubes balance 
Such a difference-amplifier connection 
tends to make the output signal depend 
only upon the difference in potential 
between the grids of the two tubes 
The gated-beam tube, ty pe OBNG 
has a transfer characteristic whose 
discontinuity at the conduction point 
is nearly as sharp as a good diode (9 
It has, therefore, found application as a 
Moreover, the 


availability of a second high-trans 


biased amplifier (11 


conductance control grid permits the 


use of this tube for coincidence and 
| 


gating applications An additiona 
feature of the tube is the low control 
grid current—less than 0.5 ma for grid 
voltages under +50 volts 

As with the diode, the output from a 
biased amplifier is not independent of 
the amount by which the input pulse 
exceeds the threshold. The over-all 
characteristic thus depends upon the 
circuitry that follows the discriminator 
for an output will not be obtained from 


the subsequent counter circuit unless 


23 























FIG. 6. Idealized waveforms in a Schmitt 
circuit for a triangular input pulse 
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Change in input-output characteristic of a Schmitt circuit 


short 


Cs pons tw 


' 
entional techniques, 


very 
such 
ipensation of plate- 
i frequency compensa- 

network between 
to increase band- 
voltage divider may 
d, however, or 


threshold 


pensate 


or neat 


In any trigger 

iiximum loop gain 

Fig. 7 illustrates the 
it-output characteristic 
it when the mani- 
nereased through 
corners of charae- 
iuse the trans- 
tube driven to 
nsufhicient to 
be eliminated 


A more 


ilso be obtained 


diode 
nstead of on 
trans- 

of J Is 

on. Use 

made in 


the A-l 


Schmitt circuit to 
ge pulses greatly 
vithout drawing 
of the cathode- 

is useful in 
fts which would 
Replacing the large 


resistor with a “‘econ- 


nay enhance this 
nstant-current tube is a 


ited circuit) which 


! advnamic resistance 
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FIG. 8 Circuit for 
capacitance 


Input pulses of 
times 
Schmitt 


place severe 
circuit becat 


currents needed for 


discharge of the unay 
heater capacitance The 
fa pulse may 


so that the cathode 


cannot fo 


premature 
slowly and 
waveform faithfully 
In addition, the grid 
tance of V, can introduce 
signal. The rapid rise 
input pulse insufficiently 
triggering, coupled throt 
disturbs the catho 
the threshold 


tance 
hence 
spurious signals at the p 


similar difficulty frequent 
7h | ampuher 
ampiiher 


An interesting techr 


Terence 

constant-current = tube 

mon-cathode-return 

sates against the effec 
tance 12 


The compen 


which ine 
current instantaneous! 
equal to the 
through ¢ 
lation of charge 
prevented 

Uncertainty 

of a Schmitt circuit 
variations in bias voltage 
in cutoff 
tube, to changes in valu 


R, R and Ry, or to a sh 


cent-cathode potential, which 


characteristics 


results from changing char 


compensating against effects of grid-cathode 


effects Of a change in plate-supply or 


of the normally conducting tube 


filament-supply voltages are not serious 
because of the balanced nature of the 
circuit except for short-term meas- 


urements, the level is sub- 


triggering 
ject to an uncertainty of about 0.1 volt 

a value sufficiently high to influence 
a Schmitt « 


the usefulness of ireuit for 


high amplitude-resolution apphleations 


Schmitt Circuit; Preamplifier 


A system used in the A-1 amplifier 
14) which retains the attributes of the 


Schmitt circuit, but increases the 


effective amplitude resolution, is shown 


in Fig. 9. The diseriminator itself, a 


modified Sehmitt circuit, has been 


preceded by a gain-of-10 difference 
biased to the 
level An 


iminator 


amplifier desired dis 
crimination 


the diser 


output from 


occurs when the 
» top is sufficiently large 
The 


nonsharp amplifier conduc- 


amplified pr 


to trigger the Schmitt circuit 
relatively 


tion characteristic is here of no dis- 


idvantage, for whether or not an 
output appears is determined primarily 

the on-off characteristies of the 
The 


input of this s\ 


circuit thres- 

it the 
consists of the 
for the 


the gain, A 


apparent 
stem 
hecessal 


input signal 


Schmitt circuit, @, divided by 
of the amplifier, plus the 
implifier conduction threshold 

es en Kh +e 


By total differentiation of ¢ 
| AK « 
Ne Ae 
K AK AK 


ves that drift 


one obse! 


} 


of input thres 


arise from drift in amplifier 
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ise-height se lector which increases effective amplitude resolution (1 4) 


reuit prop 
known ¢ 
1 to er 


> statisti 
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sat the grid of Vip 
via cathode follower 
regeneratively. The 
t part ol the second 
consists of a shorted, 
| line. The 

h appears at 
generates, therefore 
10-volt pulse at the 
produces a 10-ma 
ilse from V; to drive 
t cuts off | the 

in series witl 

gy the level-selector 
The pulse at 

Mer later 
meanwhile 
restored in 


when the 


Vip cuts 
generating 
the plate 

sutse applied 
nsures that 3 

quiescently, will stay 

Vin turns back 

ng during 

n idequate 

For input 

a dead- 


results 


Other Types 


\ 


techniques 

y against voltage 
i preset implitude 
i the Schmitt 

id oseilla- 

(8) have 


purpose, but 


of interest 


because a 






































FIG. 10. Discriminator circuit that has known deadtime (1 5) 


pulse amplitude ean 

terms of the position 

beam or a spot of light 
explored technique converts the he 
of each pulse to a proportior 
duration which can then be 
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FIG. 11. High-speed amplitude discriminator that has known deadtime (16) 
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Chemical Dosimetry 


Optical Density 


Using Ferrous 








and Ceric Sulfates Fre enme 


FIG. 1. Optical density versus con- 
centration of Fe’* in 0.8N H.SO, 


High-level dosimeters are a major need for fission-product research. Results with 
aqueous FeSO,, for use under 50,000 rep, and Ce(SO.,)., for use up to 12,000,000 


rep, are reproducible and independent of dose rate and intensity over wide ranges 


/ 


By JEROME WEISS 
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FIG. 2. Micromoles of Fe** oxidized as a function of the total FIG. 3. 


Micromoles of Ce** reduced as a function of the total 
irradiation irradiation 
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FIG. 5. Micromoles of Fe’* produced as a function of glass-to- FIG. 6. Micromoles of Fe’ produced as a function of the internal 
liquid-volume diameter of the sample vial 
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slative frequencies of different possible values of X FIG. 2. Frequency distribution of means of samples of N ingots 


Statistical Sampling of Fuels 


An acceptable quality can be maintained—and 90% 
of the chemical analyses involved in inspection of individual! 


reactor fuel elements avoided—with statistical sampling 


By F. PROSCHAN* and S. B. ROBOFF? 
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FIG. 3. Probability of acceptance versus the average quality of the submitted lot 
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RADIOFREQUENCY transformer, whose core is shown, delivers 
1,000 volts to protons in each of their trips around chamber 


9CALE MODEL of cosmotron cross section. Hollow center section 
Three million trips are completed in a second 


etrack. At left is one of 12 vacuum pumps. Magnet has 
t steel blocks, 8 x 8-ft each 


bere! 


3 
= 
2 
G 


baqet 





OSCILLOSCOPE SCREEN shows that protons were accelerated to 
1.3 Bev. Markers at bottom show proton energy. Trace height 
is number of protons; a few had energies over 1.3 Bev 


GNITRONS act as rectifiers to supply d-c to magnet, and as 
nverter most of magnetic energy can be stored in flywheel 
Motor generator feeds 24 ignitrons and delivers 40 megawatts 


COSMOTRON gets protons once every 5 sec. Magnet, 75 ft across, gets 1-sec pulses 
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FIG. 1. Conical collimator that produces a scanning beam equal FIG. 2. Cross section and front view of a multichannel collimator 
in diameter to a tumor at its focus used for gamma-ray scanning 


Multichannel Collimators for 
Gamma-Ray Scanning with 
Scintillation Counters 


To locate a tumor that has taken up radioiodine, the counter must look through 
a narrow collimator if the tumor is at the center of the brain. A multichannel 


collimator gives both a narrow scanning beam and a high counting rate 


By R. R. NEWELL 
WILLIAM SAUNDERS 
and EARL MILLER 
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FIG. 1 Equipment used for measurement of temperature variation of light output 


Temperature Effects 
in Organic Fluors 


Little is yet known about the energy transfer mechanism or energy states of 
organic fluors. Their decay times have been found to decrease or remain constant 
with decrease in temperature. The author's observations are presented and 


related to research done since the first organic scintillators were used in 1947 


By S.H LIEBSON electronic transition weve bye organic phosphors, comparative 


cause Inerganic p plex problems are presented n 


detectors were more suita for m study of organic fluors. Little 
urements of radioae { t iva known about their energy 
ible equipment Was I l 1947 mechanisms. Their speed o 
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ivantage of or- 
st other forms fully used for the detection of single states involve the quantum-mec} 
< their speed of gamma quanta solution of many-body problems 

of the order In contrast to the simpler prob The literature h indicated that 
fetimes for ems taced n nvestigat ire three relatively independent 
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FIG. 3. Temperature effect on light output FIG. 4. Circuit employed for scintillation- 
of organic fluors determination of decay times 


FIG. 2. Brass sample h »>r with thermocouple mounted on sample face 
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Solid and Liquid 


Scintillation Counters 


In this review, emphasis is placed on the energy response of scintillators 
and on a consideration of the scintillation process. Besides reference 


data, new material collected at Princeton University is given 
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concern ts 
that actually reaches the surtace 


scintillator In genera the effect 


rreater concentration or distances 


be traversed, is to shift the center 


the spectrum to longer wavelengths 
Our results showed that, with solu 


tions of terpheny! racteristi 


emission 


is that of rphe ind not 


the solvent Shorter vavelengths 


were observed — for terphen ind 


inthracene n solution than for the 


phosphors alone This should not | 


taken as evidence that the wavel 


found mn serystais are not. see 


liquids, but that the shorter 


lengths are relativel 


most of the seintilla 


much stronger 
ind account for 
tion observed. Results from the plates 
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those for the solution were 


whereas 
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gths being within the 


ippearane 


measurement, the 


short wavelengths being due 


crease concentration and 


absorption 


To cheek the ) li that the 


vavelengths observed spectroscopically 


were the result of phosphorescence or 


itively slow fluorescence and there 


» of little use in particle detection 


use was made of the differ 


response © Varie 


4 solution o 


spectral 
multipliers 
ol terphen) Lin p-xviene w 
to an anthracene crystal 


measurements were mace 


Cs electron line, : the ratio of 
pulse heights from the solution and the 
measured tor the rious 
Ratios of 0.4, 0.7 
1P21 
and 1 P28 photomultipliers respectively 


Using the 


crystal was 
photomultipliers 
ind 0.7 were obtained for 5819 
manutacturers spectra 


emission data, and assuming the ratio 


5S19 to be correct 


ind 0.70 


obtained with the 
we calculated ratios of 0.67 
for 1P21 and 1P2S tubes. The 
are consistent, leading to the conclusion 
that the light emitted in the 
tions is the 


results 


scintilla- 


same as that measured 


with the spectroscope 
4. Density. Because the 


scintilla- 


tors are solid or liquid, they have a 


far greater stopping power than gas- 


filled counters of comparable dimen- 
Inorganic crystals are best 


sions 
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Absorption of Light by Solvents Used 


in Scintillation Solutions 
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r the process in 


Inorganic phosphors. The lumines- 


osphors, especially 


been studied 


the present 


mpurity in the 
v. even thougl 
yrocess are 


‘rstood 


Irregu 
in F center, is 
tv such as the 

on. Th 

isn cbtens 
throughout 

whi 
rbed potentia 
iminated with 


requen o 


{ 


sensitized fluorescence 


iddition of small impu 
or nonfluorescent 
nereased fluorescence 
ipparentiv cl 
mpurity 
idea that the energy 
the eryvstal until trap] 
eent center 
It may be that 
response 
compared 
oft the tormer 
Organic scintillators. 
generally presenter 


ition 


rather tl 
though the fluorescen 
present only to 
n 100.000 


itions 


thh lOnIZInNE 


rnisedl into the 


The 


represents 


until 
hat the 


some othe 


the thallium 
uch that the 


nto lumines 


the al 


ts oWn e@missiol 


the process ol 


Vol. 10, No. 7 - July, 1952 


ecules 


it dissipated due to quer 


! me order 
fluorescent 
rap the energ 
1 the torm of 
)- Postponing 
details 
} 


quen 


{ 
) 














FIG. 3. Dependence of peak height per 
unit energy loss on density of ionization 
(data of Fig. 2) 














FIG. 4. Dependence of pulse height on 
residual range of alpha particle (in stand- 
ard air) 





entra 7 











FIG. 5. Ratio of Po alpha to Cs beta pulse 
heights as a function of concentration for 
terphenyl-toluene solution 














FIG. 6. Comparison of response of ter- 
phenyl-xylene solution to gamma rays and 
alpho particles as a function of concentra- 
tion (data normalized at 5.5 gm 1) 
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solution to 5-Mev alpha FIG. 8. Data srence 17 for anthracene in xylene treated 
according to method described in text 
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Gamma-Ray-Diftusion 
Experiments in Water 


The safe, therapeutic use of gamma rays depends in large measure on 
what we can predict about the radiation field near the source. In the 
experiments described, radium and radioactive mercury, gold, and cobalt were 


used to determine the field of small gamma-ray sources in a large water medium 


By M. A. VAN DILLA* and G. J. HINE 


vW 


Experimental Arrangement 


Bethe Ma 


FIG. 1. Experimenta! setup ati 
July, 1952 - NUCLEONICS 


54 




















nalized ionization current 
separation (r 4.1 cm) 





vs woter ievel for a 


» 


alized ionization current vs water level at constant 
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TABLE 1 


Data on the Four Gamma-ray Sources Used 


0 120 
105 
0 O40 


0 O741 
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Attenuation curves. 











Intensity vs Source-Chamber 
Separation in Air and Water 
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FIG. 7. Hg and Au 
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(dosage rate in water divided by dosage 
rate in air) as a function of r 
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FIG.9. Experimental values of the « e - } 59, 2 
factor DF 
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AEC WORK ... 


Who’s Doing It? 
What Does It Cost? 


COLLECTED HERI 


en by 


the answers to these questions g 


uv { 


the Atomic Energy Commiss 
sente d have not been published previously 


These are the ‘‘« ost-plus-fine d-fee”’ 
ent ards through January 31, 1952 


r-distant completion dates 
thin the 


) 
sery\ 


f the principal work under- 
industrial contractors for 


on Most of the data pre- 


contracts that were eas of July 1, 1951, plu 


subse- 
contracts hay 


Some of the e been completed othe rs 
limits of security, the work of the contra 
ce contracts into which the list is divided 

operation, and (4 


s described under one of the four 
construction, (2) architect-engineer 
research and development 


Reference numbers in small type indicate footnotes on 


Construction Contracts 





Location of work, project description, and 


Estimated cost of con 
responsibilities of contractor 


Fee os o per 
struction on which fee cent of esti 
is based 


mated cost 


(Continued on next page) 
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Construction Contracts (continued) 





P k td ' Estimated cost of con Fee aos a per 
q r pre cf description, and 
2 t i of <i struction on which fee 2 cent of esti- 
esponsibilities c contractor 

. s based mated cost 
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Architect-Engineer Contracts 





Estimated cost of related Fee as a per 
construction on which cent of esti 
fee is bosed moted cost 


Location of work, project description, and 
responsibilities of contractor 


t Oak Ridge 


Ooo 


O00 


j04 000 





Operation Contracts 





Estimated poyments, fiscal years 1950-53, inclusive 
Location of operating facilities, description of work 
performed, and responsibilities of contractor 
Overhead allowance Total payments 


(Continued on next page) 





Vol. 10, No. 7 - July, 1952 61 





Operation Contracts (continued) 





stimated payments, fiscal years 1950-53, inclusive 
tion of operating facilities, description of work 
performed, and responsibilities of contractc 


Overhead allowance Total payments 
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Operation Contracts (continued) 





Estimated payments, fiscal years 1950-53, inclusive 


Location of operating facilities, description of work 
performed, and responsibilities of contractor 
Overhead allowance Total payments 





Research and Development Contracts 





Estimated payments, fiscal years 1950-53, inclusive 


Location of work, project description, and 
responsibilities of contractor 
Overhead allowance Total payments 


S18,000 60,000 
How 


G49 


iring incident to ins 
trumentation at AEC test site 
facture, test, maintenance of of 


ns svstems 
} 


weapo 
test evaluation (Continued on next page) 
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Research and Development Contracts (continued) 





Estimated payments, fiscal years 1950-53, inclusive 
tion of work, project description, and 
responsibilities of contractor 


Overhead allowance Total payments 
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Two New Berkeley 


COUNTING 


RATE METERS 






































MODEL 1800-—Laboratory Monitor 


A general-purpose count rate meter with five selectable 
meter ranges (300, 1000, 3000, 10,000 and 30,000 counts 
per minute). Visual and aural indication. Built in loud- 


speaker is regulated by front panel volume control. 





BRIEF SPECIFICATIONS 
Ranges: 300, 1000, 3000, 10,000 and 30,000 counts per minute 
Accuracy: Approximately * 5% of full scale Power Requirements: 117 volts ~ 10°. 35 watts 
Dimensions: 642” x 644” x 1042” Front Panel Volume Control Net Weight: Approximately 8 Ibs 


Price: $251.00 F.0.B. Factory with Victoreen 1B85 Aluminum Wall G-M 
Tube, Sliding Shield Probe Assembly & Cable 





MODEL 1810— Count Rate Meter 


This complete laboratory instrument provides 
panel switch selection of 10 different counting rate 
ranges from 100 cpm full scale to 100,000 cpm full 
scale and 7 different response half-times. Results 
are indicated visually and aurally, and may be fed 


to a 1 ma graphic recorder for a continuous perma- 
BRIEF SPECIFICATIONS 


- nent record. A front panel oscilloscope connector is 
Sensitivity: 0.5 Volt Peak 


Accuracy: + 5% of full scale also provided for observation of input pulses if 
Ranges: 100; 200; 500; 1000; 2000; 5000; 10,000 desired. 
20,000; 50,000; 100,000 counts per minute 
High Voltage: From 0 to + 2500 volts. Regulation 0.05 A zero meter check and 3600 cpm calibration are 
per hange in line voltage over 105 to 125 volts ; ee ges : = ; 
also provided. The unit is designed for use with 
Front Panel Volume Control ‘ ne 
Connectors: For Graphic Recorder, and Scintillation either a G-M tube or scintillation detector. 
Counter 


Power Requirements: 117 Volts + 10% approximately 


150 watts 
Zero Check and Calibrate Switches on Front Panel. Berkeley Scientific Corporation 
Dimensions: 944” x 1444” x 1058” 


Net Weight: 25 Ibs 2206 WRIGHT AVENUE + RICHMOND, CALIFORNIA 


Price: $485.00 F.0.B. Richmond, California 
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CROSS SECTIONS 









































FIG. 1. Block diagram showing position of auto- FIG. 2. Schematic of automatic data taker 


matic data taker relative to other components 


Automatic Data Recorder for Scintillation Spectrometer 


By OTTO H. ZINKE and C. SHARP COOK 
HW , 


St. / 


me interval recorder, which records 
the time since the last pulse through 
the circuit This time interval is that 
required for a fixed number of pulses 
V (a function of the number of sealing 
Inits), to pass through the differentia! 
1 ites rela inalyzer. These pulses are, of course 
type 1)-16S479 n the energy 1 y I to | + A/ 
ition of his After recording t time interval, the 
Streeter-Amet 
zero and begin 
the time inter 
lifferential-analyzer output signais 
Were it not for ie auction of rel 
RI each ucces \ ecord would 


identical ig ft time ntery 


Rl 
between the ul ol ne s¢ i ll necessary ‘COP \ pulses in the 
ind the input o wo coils f energy range o E, + Al How- 
ever, relay RES, a Clare three-layer 

lriven stepping switch 

ate series of resistors 


connected to the 40 points on one ¢ 


| These resistors serve to 


rIMA-.01M produce 40 values of feedback voltage 
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FIG. 3. Secondary electron spectrum from 
gamma-rays of Na* as plotted on semi- 
logarithmic scale from data taker. Abscissa 
is divided according to equal energy steps 
provided by resistor bank of relay RE3. 
Peak A is produced by annihilation radia- 
tion photoelectrons, peak B by photoelec- 
trons of 1.28-Mev gamma ray; peak C is 
additive peak explained in reference (2) 


to the differential ana- 


voltage acts as a bias to 
gnal pulse height accepted 
rential analyzer After the 
val for N counts in the 
nterval £, to BE, + AK, the 
moves on to take V counts 
val Ff to Bb. + AE, ete 
cessive positions, or less, on 
m under study have been 
nd and third lavers of relay 
» operate a series of neon 
the front panel 
that tell 


wed in 
atic data taker, 
what 


giance 


data 


at a part 


spectrum the taker is 


e of the data which can 


ned in such 


4 manner is illus- 


Fig. 3, which shows the 
ind photoelectric spectrum 


2?) of Na 
RCA 


gamma-radiation 
il( TI 


ultiplier tube 


crystal and an 
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J P. R. Be ind J. Gundlach, Re 
S 22, 133 (1951 Our analyzer is not 
nt t is similar to this 

P. Jastram, R. Whalen, and O. H. Zinke, Phys 
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Remote Pipette Control 


for Radioactive Liquids 


By ERVIN J. LILJEGREN and STEWART H. WEBSTER 


National Institute of Arti and 
Vationa 

' 
Var 


Bethesda, and 


A number of devices for overcoming 
the danger inherent in pipetting radio- 
uth have been 


active material by me 


desertbed However, most of these 


arrangements sufler trom one or more 


limitations, such as sm capacity 


poor reproducibility, great complexity 
high cost or low versatility 


We have 
which has met the needs of this 


devised an arrangement 
labora- 
consists of i 


tory. Essentially it 


hypodermic mounted in a 


holder 


pinion assembly taken from a 


svringe 
containing a coarse rack and 
miicro- 
illustration 


scope, as shown in the 


The syringe, connected wit! pipette 


ves to 


in the 


by means of a rubber tube, ser 


fill and adjust the liquid level 


only the latter coming in 


pipette, 


contact with the radioactive material 


By means of adapters and washers thi 


holder can be made to accommodate 


Ve faholic 
Institutes of Heagh, U.S. P 


Diseases 
Health Se 


' 


30-, 10- or 5-em* syringes, thus provid 
the handling of as much as 
little as O.OL em® of 
still 


adapters to hold a 


ing for 
28 cm’ or as 
smaller 


liquid For use with 


quantities l-cm 
syringe can be made 

The arrangement of parts is shown 
in the 
holder 
ire fastened to the 
RP, 
adjustment slide assembly from a No 
Optical Co 

This was 
the long travel 
SO mm The barrel of the 
syringe, SB, fits into the adapter, A 
turn fits into the 


a thin rubber gasket being 


The plunger 
BH 


pinton 


exploded view 
PH, and the barrel holder 
ric k 


which is the 


and 
issembly coarse 
37 American polariz- 
ing microscope assembly 
selected because of 
available 
which in barrel 
holder, BH 
used to separate the two brass parts 
and to permit some slight movement 
The 


when the assembly is tightened. 











REMOTE PIPETTE CONTROL and exploded view of its components 





Witl 
elects of tet 
Inanipulation 
ro align the 
these two parts are 
ders withe 


Wiis 
mnawl 


upette control 
nto the 


om the pipette 

vered it 

mean devia- 

ts was 0.0015 

ition was 0.0020 

un two 

re desired, the 
er svringe or 


recomnmended 


HeTLIS¢ 
distance 


use 0 


























Wrench that can be extended to 27 ft 


FIG. 2 


Remotely operated saw and vise combination 


Tools for Dismantling Contaminated Cells 


By A. M. TRIPP and FRANK RING, Jr. 


\ tubing 
vether 


Wrench arrangement. fu 


wi bolt 


rangements inside Piezo 
the 


» total 
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Fast heating and less O, 
with a DPi 
high vacuum furnace 


TT; s DPi high vacuum furnace is being used 
the Mineral Products Division of the 
National Bureau of Standards to study phase 
juilibria of binary and ternary metal-ceramic 
mixtures 
Operating at pressures of 10* to 10° mm Hg, 
the furnace heats up to 1800 C in ten minutes 
held for one half hour. The absence of 
rmal conductivity in vacuums of this order 
s make such rapid heating possible and tem- 
ratures casier to hold 
Moreover, it’s usually easier and cheaper to 
t rid of oxygen by high vacuum rather than 
try diluting. With a vacuum of 1] x 10° mm 
Hg, the oxygen content is reduced to 3 parts per 
a content achieved only with consid- 
erable difficulty utilizing an inert atmosphere 
DPi's wealth of experience in high vacuum 
earch and engineering, combined with expert 
anufacturing experience in metal-heating prob- 
ems, makes it possible for us to develop trouble- 
free high vacuum metallurgical furnaces to meet 
eds precisely. We can make provisions 
tion cups, interchangeable furnace as- 
ies, sight windows, or whatever you need, 
1 still hold the vacuum 
Whether you are interested in high vacuum 
tallurgy, a single pump, or any high vacuum 
pplication, we will be glad to discuss your 
problems with you. Just write or phone Déstilla- 
tion Products Industries, Vacuum Equipment De- 
partment, 781 Ridge Road West, Rochester 3, 
N. Y. (Division of Eastman Kodak Company 





0) is 











high vacuum research and engineering 


Also . vitamins A and E .. . distilled monoglycerides . . . more than 3500 Eastman Orgunic Chemicals for science and industry 
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FIG. 3. Hydraulic piston and valve ar- 


rangement for saw and vise 
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TECHNICAL BRIEFS 


®Vacuum coating wi 





® Critical dosage 


200-400-600 
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FIG. 4. Complete hydraulic system for saw and vise 
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TWO REVOLUTIONARY 
MEDICAL INSTRUMENTS 


for clinical and research 


use of radioisotopes. Frontal profile of thyroid 
: gland produced by the Scintiscanner 
using I-131 radioiodine. 


The RAX13A SCINTISCANNER* 
ovtomatically prints “pictures” of 

radioactive sources for immediate study 

nner is a mobile, completely auto- 

vice which produces multiple 

radioactive gamma-emitting 

edical papers variously refer to these 
Scintigrams’ or ‘‘Gammagraphs 

t application of this instrument in 

en mapping the frontal profile 

yroid gland, as shown above. Density 
nted lines is determined by the concentra 

Jioactive iodine in the gland. Doses as 

c have been used to obtain satis 

innumerable applications of the 

possible and remain to be 


The MAX19TC SCINTIMATIC CONSOLE* 


a complete, mobile radiation detection 
laboratory for performing medical 


in vivo tracer and radioassay studies. 


The Scintimatic is fully automatic, direct reading, and 
employs the widely used R-C Scientific LAX12 scintilla- 
tion counter, which permits the use of small trocer 
doses. It automatically and precisely measures minute 
in vivo concentrations of I-131, Au-195, Fe-59, or other 
gamma emitters. Thyroid uptake and urinary excretion 
studies, for example, can be performed with as little 
as 1 yc of 1-131. Designed especially for medical use 
in diagnosis and research, the Scintimatic is widely 
used in thyroid uptake, urinary excretion, blood 
volume, blood circulation, and other studies where a 
sensitive, accurate and direct measure of radioactivity 


from small tracer doses is required 


* These instruments are now being used by 
} pit als alicad i universities and other 


tons throughout the country 
For bibliography of medical papers involving use of these 
instruments or for additional information, please write to: 


. 
R-C SCIENTIFIC INSTRUMENT CO., INC. 335 CULVER BOULEVARD, 
~ PLAYA DEL REY, CALIFORNIA 
First in Scintillation Counting Equipment 
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Every Top Management 
Man...In Every Indugtry 


SHOULD BE ABLE TO ANSWER THESE QUESTIONS ABOUT A 
MOST CRITICAL EMERGENCY IN OUR COUNTRY’S AFFAIRS 


is iron and stee] scrap a matter 


irtance to me? 


el for our country’s military pro- 

nd civilian economy ts being pro- 

1 at the annual rate of 107,000,000 
1951 . 119,500,000 tons ex- 

ted in 1952. Steel-making capacity 

s being increased now to meet those 


What Do I Get 

For My Scrap? 
In addition to being paid for your scrap, 
you remove nuisance inventory from 
your plant—saving valuable floor space. 
Also, you have a better chance of get- 
ting new steel or steel products. But, 
most important—you help alleviate 
a dangerous condition threatening our 
country’s capacity to rearm and satisfy 
civilian requirements at the same time. 


Q. How does scrap figure in the produc- 


tion of steel? 


A. Steel is composed, generally speak- 
ing, 50% of pig iron, 25°% of ““produc- 
tion” scrap (that is, the scrap which is 
produced as a by-product of steel-mak- 


ing) and 25% of “purchased” scrap. 


Q. Is scrap getting scarce? 
A. Yes. The supply of pure hased scrap is 


not increasing fast enough to meet the 
needs of increasing steel production. 


Q. What if the needed scrap isn’t ob- 
tained? 


A. Open-hearth furnaces will not be 


able to operate at capacity. That will 
mean a loss of steel production . . . and 
fewer products made of steel. 

Q. Why not use pig iron instead of 
scrap? 

A. Every ton of scrap conserves ap- 
proximately 2 tons of iron ore, 1 ton 
of coal, nearly % ton of limestone and 
many other vital natural resources—to 
say nothing of the extra transportation 
facilities that would be otherwise re- 
quired. 


Q. How can more scrap be furnished? 


A. By everybody pitching in—as we 
always do in every emergency—and 
searching out all possible sources of 
scrap. 


Q. What are these sources? 


A. Metal-fabricating plants normally 


& 
oO =e. 
a 


Every pound of idle metal is need- 
ed to keep our steel mills operating 
at top capacity. Sell your idle metal 
to a local scrap dealer right away. 


turn over to scrap dealers the scrap 
left from machining. But there's not 
enough of this to fill our present enor- 
mous need. So everybody—both in and 
out of the metal-fabricating industries 
—must sell scrap in the form of idle 
metal. 


What Do | Do First? 


Write for free booklet. It tells how to 
set up a Scrap Salvage Program in 
your plant. Thousands of plants are 
cooperating. Do your part now! Ad- 
dress Advertising Council, 25 West 
45th Street, New York 19, N. Y. 


Q. We don’t produce scrap—how can 
we help? 

A. Scrap is any kind of iron and steel 
that’s gathering dust—obsolete ma- 
chines or structures, jigs and fixtures, 
pulleys and wheels, chains and track, 
valves and pipe—anything with rust on 
it or dust on it. Non-ferrous scrap is 
needed, too. 


Q. What do we do with it when we 
find it? 

A. Use your normal channels or get in 
touch with a recognized scrap dealer. 


i 
SCRAPPY SAYS: 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


NEW YORK 36, N. Y. 


330 WEST 42nd STREET 
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Scientifically 
Tested and 
Registered 
for Extreme 


AIR 
PURIFICATION 


THE M.S.A. 
ULTRA-AIRE 
SPACE FILTER 


Rigid lled testing is a vital part in 
the manut M.S.A. Ulera-Aire 


Space Filter tefor 1 t, each 


contro 
the 
hicer 


is examined | modern, accurate instru- 


nestor tite ncy and resistance 


me 


The results are r d and registered 


C,uaranteed at 95 ethcient 


avainst 0.3 micron diamet chemical 
smoke 1 DOP Test permits 
maxin t resist 
ance of water 
initia n sizes to 


meet n t or details today 





Other M.S.A. Equipment 





MINE SAFETY APPLIANCES CO. 





SAFETY EQUIPMENT HEADQUARTERS 


Call the M.S.A. Man on your every safety problem 
.- his job is to heip you 
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irman of the department of physics 


qualified to deal 


His text 


author s well 
e subjec ts he covers 
the outcome of a one-semester course 


Wooster 


student 


ind is recommended 


had at least 


ven at 
the who has 
both general college physics 


Using vectors and sim- 


vector analvsis throughout 
ideas, he covers 
matics, force and 


work and energy 


BOOKS RECEIVED 


Review of Nuclear Science, 


Am 


Annual 
Vol. I, 

prob- 
e isin the book 
An Economic and 


\\ 
\\ 


Atomic Power 
cial Analysis, 


H 


OTHER LITERATURE 


The Nature of Some of Our Physical 
Concepts, by P. W 
Ne 


Summaries of Unclassified Basic Re- 
search Projects in the Physical Sci- 
Energy Commission 
AL 


ences, Atomic 
TID-4005). A 190-page 


ntr + 


ndex té 


Reports on Progress in Physics, Vol 
XV (1952), A. ¢ tickland, execut 

he i ; wl Report of a Conference on the Use of 
Radioactive Isotopes in Industry. 


s tened ‘ 


Mechanics and Properties of Matter, 
Regi iJ 


& Sons, li 


Lo 


Symposium on Radiation Microbiol- 
ogy and Biochemistry. 


it Cor 





en complete 


pring Now. ..@ high efficiency 


mfierence discus- 


! radiation 


it t biological | | Reprint 
eld rite Biology Division \\\\ 
k |} National Laboratory 0 
X-ray Protection Design, by Harold O | , 


Lauriston S. Taylor 

f Standards Hand- 

| for archi 

for maxXl- 

Data are 

problems 
barriers 
itions for 
therapy 

s is bases 

brat 1100 COUNTS OVER BACKGROUND... 

Protection ‘ using a 4” crystal cap; with a 1 micro- 

GPO curie. source of I'! at 15 centimeters. 


: Earge single Sodium Iodide 
Applying Tracer Techniques in the Thallium activated crystal 
Textile Industry, | \ im G. Chace 
An Ss illetin (Se a } 


} 


permanently mounted in 
lucite cap... optically 
couple d to an RCA 5819 
Photomultiplier tube 


Va SC-1A 


nacit: Cig: Cctaatiiss Cabelas NO ADDITIONAL CIRCUITRY NECESSARY ... 


> > 1 \ | O59 direct connection between 6 foot cable 
Price List. No. 20 (issued March, 1952). 
and your scaler or ratemeter 


complete ayn $7 7590 


\ research reports 
Copy 
O thee 


merce 


List f 22 Letters Patents and 2 


Applications for Letters Patents 
Released for Public Use by the AEC 
Vol. Il, No. 2, April 28, 1952). /s 


Brar ie) € of 


Write for Bulletin SC-203 


Also available with 1” diameter 
knerg crystal cap to provide 1800 counts 
D.¢ over background 


BOOK NEWS STANDARD EFFICIENCY-— 
UNUSUAL ECONOMY! 


Write for data on Voltag 
tegulator Model No. VS-2A 


® Biakiston 


( 


VeSCAI wh 


2563 Grays Ferry Avenue ¢ Philadelphia 46. Pa. 
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NUCLEONIC EVENTS 





Senate OK's House Cut of $174-million in AEC Budget; 
Reactor Development and Physical Research Hit Hard 


in the Senate, when it passed the Independent 
to restore any of the $174,272,500 that was cut 
seal 1953 by the House When it approved 
27,500, the Senate Appropriations Sub- 
emental 
xpansion_ diffusion plant in the Ohio Valley 
or ress ilso included 
On June 27, the House approved 
only $1.45-billion of the President’s 
request for supplementary funds. The 
House also passed & proviso banning 
commencement of AEC projects not 
yet fully funded by Congress 
The cuts in 
hit hard at 
deve lopment items 
ment was cut 24% 
velopment facilities 
t specu- research was cut 23%, and 


would research facilities 83% Spec 
tor materials and other special 


were each cut 50% 





Detailed Breakdown of AEC Budget for Fiscal 1953 


Operations 
Sour if I é t $315,000,000 $25.600,000 
Weapor 208,000,000 2.000.000 
te 000,000 22,400,000 
Phy r I 100,000 10,000,000 
siolog I ed I 3.285.500 1,314,500 
Com nit ratior 1. SOO 000 000. 000 
Progr ect nistratio 30.000.000 > 400.000 
Stor 202 O00 3,000 000 
Spe tor t 780,500 00 
OLS. 500 00 
Working t 700,000 
Ur t rat 22 200,000 
486500 
Plant and Equipment 
826.000 574.000 
7,500,000 7,500, 000 
100.000 } TO00.000 
000 000 SD 000 
515.000 
500 000 000 000 
tion projects 20 000 OOO l OOO O00 
ynent obligations 3 r 000 17 000 


O00 


S00 





lities received a major cut dO! 


‘ 


Other items that received large cuts 


communit operations and com- 


cut appre ibly 
operations and 


naterials Opera- 


es, were biology and 


and the 


request 


Isotopes for Cancer Use 
No Longer Free 


isotopes 


its 
Dis- 
and Medicine 
completely Iree 
Is necessary to 


idioisotopes in 


Heretofore users have only paid 


ransportation and handling costs, but 
AKC has borne the production cost 
Now those 


radioisotopes for 


cancer will also pay part of the proc 
tion cost 


wing 
owiln 








isotopes; product 
meet all demands 
For the purposes of 
cancer research is interpreted to mean 
investigations of the basic aspects of 
normal and abnormal cellular growtl 
and development d evaluation of 
ther peutic ¢ lagnosti proce lures 
cancer and a 


e material yr fixed 
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ind Us’ 
ngement 
n svnthesis of 
{ compounds in the 
can be obtained 
the labeled 


cancer research 


| radio- 
iuthorization the 
iuthorized to 


» furnish 


Irom 


_ =] reduced 
the 
it the 


] 


inal 


Ah 


Sergei Feitel- 

Hospital 

ids of the Sloan-Ketter- 
in New York 

will pose a finan- 


t 
of the 


and 


he cost radio- 


erapy and diagnosis 
be passed on to patients 

patients who cannot 
to be 


the 


this cost will have 

the institutions, since 
not be turned away 
ve expected that the addi- 
st of the isotopes will add 
bills of private patients 

will partially offset the 
g the 


hoads 


free patients 
Dr 


funds for 


Feitel- 
new support 
have to be found. If 
ire not found 


and 


research 
> cut back 

inacknowledging AEC sup- 

“The clinical 


to 


he 


is no 


telberg said 


more reason com- 


bout the charges for isotopes 
wut costs of antibiotic drugs or 
During the 


monal extracts 


rs, the free supply of radio- 
effect a direct 


linical and research work 


is been 


in 


ble that the scope of clini- 


irch use of radioisotopes, 
itively wide acceptance as 
cal and biological tool 


is due to 
The 


f charges, at a fraction 


1 of free distribution 
ment 
luction cost, should not let us 

r debt of gratitude to AEC.” 
ution of radioisotopes is 
the AEC’s support of 

both within and out- 
For fiscal 1953 total 
in all-time high of 
$450,000 


reach 


2.750.000, which includes 


the cancer 


sotk pes program 


Vol. 10, No. 7 - July, 1952 


Atomic Weapons Organization 





NITE 
MIC ENER 
notM 
Woshin 


Divisic 


Operated by 


Dow Chemica 


saiea 
MMISSION 

tary Application | 

gton, DOC 

A FE 

S OFFICE 


ENIWETOK 

FIELD OFFICE 
— AEC 
Albuquerque and 
Eniwetok Ato 


aan 


ENIWETOK 
PROVING 
GROUNDS 


wetok Afoll 


| 
Les 





ANC 
LABC 
Dperated by 


ond 


RATORY 
¢) 


dio Bose, NM 


eae, §=Operated by 


Los ALAMOS | PANTEX 
FIELD OFFICE FIELO OFFICE 
AEC AE 


s Alamos,NM 0, Texas 


[LOS ALAMOS | 


| PANTEX PLANT 
SCIENTIFIC LAB 


Operated by 
Army Ordnance and 
Proctor & Gambie 

Defense Corp 


University of Calif 
Los Alamos,NM 








US AIR FORCE 
SPECIAL 
WEAPONS CENTER 
Kirtland AFB,NM 


t 


DEPT 


DEFENSE 


Washington, 


OF ARMED FORCES 
| 
SPECIAL | 
WEAPONS PROJECT 
ton, OC | Sondio Bose,NM 














This chart shows exactly how each operation fits into the over-all test program 


Technical Need for Weapons Tests and Instrumentation 
Involved are Explained by Test Director 


The complex atomic weapons or 
and their interrelations are shown In 
mental nuclear devices’’ rather than 
fine distinction was made recently 
Alamos Scientific Laboratory and Test 

Director at Nevada 


The distinction is a 


Proving Ground 
| The 


reali one 
simplified as 


devices when tested are 
much as possible so that they will give 
To 


fissionable 


the answer to a single question 
minimize consumption ol 


material, as little as possible is used 
in the devices, and consequently they 
would not usually be useful as weapons. 

Field tests are held to reduce delays 
in the development of different designs 
Although not usually 


tested, the tests of the devices affect 


weapons are 


ganization, whose various divisions 
the chart, is set up to test “experi- 


rhis 


Graves of the Los 


“atomic weapons or bombs.” 
by Dr. Alvin C 
weapon design. The design problem 
is set when strategic or technical con- 
the 
method of delivery, the attendant size 
and 


siderations determine necessary 


weight limitations, and the re- 


quired yield. 
Two basic types of questions are 
asked of the experiments performed 


The 


and 


at the detonation of the devices 

first is how the device operates 
the second is what the effects on mate- 
rials are. To answer the first question 
the experiments must determine yield 
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OtInNg 
10,000 pounds 


The raw 
@Uranium in Nigeria. One the nure z 


Uranium Deposits 


f Ira In dae} 


ORINS and Medical Schools 
Plan Teletherapy Units 


@Uranium in Germany. 
sits oO 





AEC Contracts for Yearly 
Zr Supply of 150,000 Ib. 


203 Receive Renewals of 
AEC-Sponsored Fellowships 


epresented ¢ i meeti 


ian) «Gray hool of Medi 


J n 
Winston- m C.: Georgia Schoo 


f Medicine, ista: Medical College 


Duke Univer- 
rie Durham 


rsity Marvland Hos- 
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“<< Thermal Shock 


University School of 


vo vos con't harm parts made of li th 


Medi 


Instrument Society Will 
Conduct Two Clinics 


\ 


urse, in’ which 
Hacturing com- 
pate Among the 
demonstrated are | 
iSS-S pet trom-| 
ctivity in-| 

ilyzers, and some Stupalith ceramic parts are made by pressing, extrusion, casting or ramming. A high 

degree of uniformity and close tolerances are readily maintained. 


Low-Expansivity Ceramic Material 


Where thermal shock conditions prevail, parts made 
of STL PALITTH will withstand extremely severe service. 


Stupakofl makes parts ranging from a fraction of an 
ounce to several pounds in) weight, in simple ot 
intricate shape . 
Pwo principal compositions are ordinarily employed: 
7eTo CXPGNsivily Compost lbons and non-porous com- 
positions having near-zero eXpansivilies By varying oO 
the ingredients and processing of these compositions, STP 
parts having desired « XpPanisivily characteristics (nega- 
tive or low positive) are obtained. For parts requiring 
a high degree of dimensional accuracy, our production 
process includes machining or grinding to precision 


tolerances. Safely used at temperatures up to 2400° I 


ACS Exposition Will Feature 
. ‘ Stupakoff will be glad to design and produce in Send for 
Atomic Energy in Industry STI PALITH, parts having the resistance to thermal 


shock or the expansivity your application demands. 


descriptive Bulletin 
I Ame n Chemical Society's 
Annual Chemical Exposition 

the Chicago Section will 

entire day of September 


industrial uses of atomic 


g sessiou, the pro- 


lists three papers 
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THIS NEW BOOKLET on, Avila 
TELLS WHY Fission Prox 


Production, Availability 


Conducting 


Researe} 


thie ises of 
Phe AKC 
tion of this d 


IN BRIEF 
® Maniac finished. T! 
ritai computer 


WHEN IT’S A ges 


iversity of Califor 


been successtiull 


™ Alan Scientific Laboratory v 
Sanborn Recording System designed and constructed 
I Is not the 
By means of pert illustrations 
and pertinent text, this 16-page booklet 
tells why so many engineers in research 
and in industry are choosing SANBORN 
Recording Systems for immediate, O00 
permanent, and accurate recording of 
a wide variety of electrical and 
mechanical phenomena. ®AEC films. 
Whatever your recording problem, we availa 
you will find it worth your while 
to know more about SANBORN via 
this new booklet. 


t} 
‘ 


} 


~ 
- 


am 
WA b For your copy, simply fill government 
ft in and mail the convenient 


coupon below. @10-ton windows. 


ARC's Savant 
protected fi 
diation by Windows Welg 
es = 
ot "7 pdvorted ten tons eacl The 
agi me © Cort industt al Uset* 
please -orders 1O8" 
Reco ' , 
of sonbor™ ‘ v's specially formulated non-br 
nAME I y Ek. L. du Pont de Nem 
& Co contractor for the pre 
mnt About 25,000 square feet of the 
Y 
COMPAN will be used at a cost of $1,000,000 
pRESS 
AD ® Measurements conference. 


— postum on methods of measuremer 
N nuclear pl ysics and radioactiwity 
C0. be one of the principal featur 0 


CAMBRIDGE 39 MASSACHUSETTS Third Instruments and Meas 


80 


Pittsburgh Plate Glass Cor 


n depend 


proportional 


counters 


nuclear 


measurements 





1S HIGHER 


1S HIGHER 


BACKGROUND 


1S LOWER 


VERSATILITY 
EXCEPTIONAL 


DECONTAMINATION 
1S EASIER 


OPERATION 


MORE RAPID 


DESIGN 
INTEGRATED 


You can depend on-instruments 
by Nuclear Measurements when 
you need Instruments for 
RADIOCHEMISTRY MINERAL ASSAY 
RADIOBIOLOGY WATER & SEWAGE ASSAY 
RADIOTHERAPY WUCLEAR PHYSICS 
WEALTH PHYSICS MINERAL SEARCH 


Contact NMC First 
... For The Finest 


nuclear 
measurements 
corp. 


2450 NW. ARLINGTON © CH. 2415 © INDIANAPOLIS, IND. 
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ENGINEERING 
OPPORTUNITIES 


NUCEAR senaieniiiia NOW AVAILABLE IN... 


See ne oe oe ee DESIGN AND DRAFTING 


operating 


Atom 
1 


Me = STRUCTURAL AIRFRAME 
VCE = \DDLIFD MECHANICS 
EQUIPMENT DESIGN 


NUCLEAR PHYSICS v 


THERMODYNAMICS y 
AERODYNAMICS 


ia te ae ELECTRONICS 
eee = DYNAMICS STRUCTURES 


se ae ee ELECTRICAL 
liam) 


the Oak Hie Insite AS MECHANICAL 

Russell S. Poor. PROPULSION 

is, former assoriate professo AEROPRYSICS 
WEIGHTS CONTROL 

SERVO MECHANICS 


§ YOUR ADVANTAGES 
Be AT CONVAIR 


a § 


Le 
CON VAIR 


CONSOLIDATED VULTEE AIRCRAFT CORP. 
Attn. M. L. TAYLOR, ENG. PERSONNEL DEPT. 6Y 
FORT WORTH, TEXAS 


As on engineer cvoilable for employment now or 
in the neor future, Im interested in the oppor 
tunities ot Convair. Send me additional information 


My line of engineering is 
MY NAME 
MY ADDRESS 


MY CITY 
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PRODUCTS anno MATERIALS 


Scintillation Convertor 

Nuclear Research and Development, 
Inc., 1094 Sutter Ave., St. Louis 5, Mo. 
The 4-200 fin , 


Gammometer Cell 


Ohmart 
Cincinnati 


Corp., 2347 Ferguson Rd., 
38, Ohio Phe el RI 
gammomete erate the r 
principle i t 

AH -2 des rite 

NUCLEONICS 


calibrated 


82 


Measuring Bridge 
Herman H. Sticht Co., 27 Park Place, 
New York 7, N.Y. The type Z 


lure i nve of O.05-50.000 


Galvanometer 


Shallcross Mfg. Co., 10 Jackson Ave., 
Collingdale, Pa. ind it 


mechanism are 


gy sensit 


1 0.54 a per mm 


pointer reads on a scale ¢ ilibrated in 15 


-mm divisions ide of center 





Oscilloscope 


Laboratory for Electronics, 
Pitts St., Boston 14, Mass. 1 


Inc., 





Counting Units 
Berkeley Scientific Corp., 2200 Wright 
Ave., Richmond, Calif. Thes¢ 


eading, scale-ol-ten decimal counting 


direct- 


units pr iminated numerical 


reading; no interpolation is necessary. 


The plug-in units may be connected in 
] 


ascade scaler 
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to create a counter or 





ie’ Hitt 
| JOSA have 
10.000 ar 
Ww pares 
TOOA 


ounting 


vlels 
rates 
OOO.000 eps with 


G-M Tube 


Inc., 


130 High St., Boston 


rGC-S ‘ 


aceriab 


, Mass | 


Servo Amplifier 

Automatic Temperature Control Co., 

5200 Pulaski Ave., Philadelphia 

Pa This high-gain am 

re g servo mechanisms 
The 

150,000 


Inc., 
44 


‘ phlher is 
nput potentials. 

setting 1s 

110,000, 65,000, and 


\ 


12.000 With a servo motor, 


53-rpm 
5,000 motor-driven positions, 
mbination of d-c and a-c; 


nent is approximately 


with a 5,000-ohm resist- 
d the 


5,000-ohm resistance load 


maximum a-c power 
output into a 


%, 
s 4 watts, 
° 
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Micromicroammeter 
Beckman Instruments, Inc., South Pasa- 
dena 5, Calif. The model V M 
mucroammeter measures direct 
nO.3 wamp to 0.5 wyar 
itl accuracy claim 
and detects « 
imperes, Zet 
0.0005 


unatiec 





Power Supply 

John Fluke Engineering Co., P. O. Box 
755, Springdale, Conn. The mod 
301A power supply has an out 
justable from 7.5 to 750 volts 

ma. Regulation from zero to full load 
Regulation against 
+ 10% (105-130 
For output 


is within 40 ppm. 
line voltage changes of 


volts) is +20 ppm. any 


ppm 


itauge stability is within 100 


setting 
day 
negative voltages of 350 and 


ition at 


per under usual conditions 


Auxiliary 
volts, d-c, at 1.%% regu 
mperes 


10 ma, and 6.3 volts, a-c, at 10a 


Pilot Relay 


Haledy Electronics Co., 57 William 


St., New York, N.Y. Large 


current and power 1 


wit! 


operate 
resistance trom dead sho 
The 
olts cle 


ohms instrument 





Power Supply 
Perkin Engineering Corp., 345 Kansas 
St., El Segundo, Calif. Th 


MISI68B power supp! s rated : 


moce 


eres with a 


volts and 15 amy 
ation 


less than 1°) and a voltage 


of +14 volt from no load to ful 

The unit utilizes selenium rectifiers, a 
magnetic amplifier circuit for voltage 
regulation, and a continuously variable 


transformer 


Exhaust Systems 

American Agile Corp., P. O. Box 168, 
Bedford, Ohio. Exhaust systems for 
corrosive vapors and fumes made of 
be to cus- 


83 


polyethylene can made 





for nucleonics 


In nucleoni for insulation against heat, 
flame, moisture and grounding — use RE 
FRAS! refined fibrous silica product, 
REFRAS virtually unlim 
wer equipment 

soldering iron 


heating elements heating mantles, 


rheostats thermocouple lead wire 
covering. If insulation is your problem 


specify REFRASIL—the most versatile product 


of its kind ir 
IMPORTANT FEATURES 


* Chemical resistance of pure silica 


day in many industries 


use t 


% Resists temperatures up to 1800" F. 
* Low thermal conductivity 

* Fiber diameter .00020-.00040 in. 

* Specific heat .19 

*% Thickness .14-.15 in. 

% Surface density .05 Ib./sq. ft. 


= , a eS EJ 


ight and versat nasit BULK FIBER BATT 


| 


CLOTH CORDAGE 


llustrated 
any insulat 


CONSULTATION SERVICE 


Mail this 
head t 
resentat 
serv 


SLEEVING 


WRITE OR CALL YOUR NEAREST REPRESENTATIVE: 


TEXAS, OKLA. & KANSAS mIDWEST 
ee e 8 


THE H. |. THOMPSON COMPANY 
1741 CORDOVA STREET 
LOS ANGELES 7, CALIF 


tomer’s specifications 


is said to be resistant to 
fumes; it should be used 


perature range from 20 


Dehumidifier 

Abbeon Supply Co., 179-15 Jamaica 
Ave., Jamaica 32, N. Y. The mode 
WA-5 obtaine 


with o1 


dehumidifier can be 


without automatic contro 


The unit 16 KX 13 &K 29'y In wil 
about 13,500 ft® of air \ 


in the bottom of the 


dehumidify 
fixture is provided 


unit for drainage 


Telepipette 
Apis Engineering and Research, Ltd., 
136 Pinner Rd., Northwood, Middle- 
sex, England. The 
pipette, for the 


model 3 
handl 


holds the pipette 


remote 
radioactive liquids 
more than 3 ft from the operator, and 
read 
end of the 


the calibration can be from a 


greater distance. The 


pipette can be moved to any 


position 


inside an S-in square moving round 


a 2-ft radius Exchangeable pipettes 


are supplied in sizes of 25, 10, 5, 2, or 


1 ml. The 10-ml pump is fitted with 


HOW TO 


SOLUBILIZE ° 


RADIOACTIVE PARTICLES 


ways to remove radio- 
s to solubilize the 
rinse it away with large 
is to remove the 


Neither method is 


the sodium salt of ethylene 

acid) is a particularly 

« ar ting agent It dissolves and 

complexes) th alts of practically 

metal, cluding radioac articles 

the same ti mtantially increases the 
cleansing power 
By f 
comple 


c detergents 
rming ¢ emely table, water-solut 


ex new 
y are “industry's most moe 


Technical Bulletin N 
Sample n request *Trade Mark 


BERSWORTH CHEMICAL CO. 
FRAMINGHAM, MASS. 


RECORD TIME COUNT QUANTITY AND WE 


Actuated by an electrical impulse 
operates on the ovtput of a 
scaler, photo tube, limit switch or 
any similar device. Records counts with 
relation to time and quantity on a roll 
of tape automatically resets te 
zero 
In Radioactive Research, it saves pre- 
cious man hours and results in greater 
economy and efficiency 
in Industry, it maintains a permanent 
record automatically, recording produc- 
tion and time each hour 
Whatever your counting problems, our 
Engineering Department can adapt these 
Recorders to meet your particular need 


Write for interesting 
Booklet SC24 


Wlien Rico 
SCatas 
*° Countsns 


Rtas 
- Pe 





screen can be fitted for 


The «apparatus is 


Decimal Scaler 
Radiation Instrument Development 
Laboratory, 2337 W. 67th St., Chicago 
36, Ill Phe model 1200 direct-reading 
le er is designed for all types 
It incorporates a linear 
a high-voltage supply 
iriable from 500-5,000 
lation of 0.01% per 1% 
ne voltage. Input sensi- 
ontinuously variable from 
ts. The resolving time 
5 usec to the pulse pai and 
eed is 17 eps for evenly- 
ses. The unit possesses an 


high-voltage delav relay 


Porous Metal Filters 
Micro Metallic Corp., 30 Sea Cliff 
Ave., Glen Cove, N. Y. These filters 
ire mad i high-temperature alloy 
sed of 50% cobalt, 20% chro- 
> tungsten, and 10% nicke 
can be used at temperatures 
s 1,200° F. The material has 
strength and good duc- 
is sheets can be rolled and 
rm evlinders and other 


id to have high 


Multiple Scaler 

Wang Laboratories, 296 Columbus 
Ave., Boston 16, Mass. The types 220 
binarv sealer and 020 decade scaler use 


magnet ores as memory elements, 
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ble input signals 


with SEASITROL 


ultra-sensitive relays 








How many devices do you know of that use an amplifier to boost a 
feeble input signal up to where it will operate a relay? Most of them 
would be more reliable... more compact . .. more economical—if the 
amplifier could be omitted. 

It can be omitted! For rugged Weston Sensitrol Relays operate 
reliably on input signals as slight as 1 millivolt or 2 microampere, 
handle substantial wattage at 110 volts! They require no power for 
excitation. 

Engineering assistance is freely offered to help you adapt these 
Sensitrol Relays to present products, or any new problems you may 
have in mind. Simply consult your nearest Weston Representative, or 
write Weston Electrical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers of Weston and 
TAGliabue instruments. 


A Type for Every Need 


So sensitive that they operate direct on the output of a photo- 
electric cell or thermocouple, Sensitrol relays enable the instru- 
ment engineer to dispense with amplifiers, vacuum tubes and 
auxiliary power supplies. Single or double contacts, fixed or 
adjustable, manual or solenoid reset. Be sure you have a copy 
of Bulletin B-25-B, which gives detailed data on Sensitrol and 
other Weston relays. 


WESTON Yecomentt 
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EMPLOY/AENT . BUSINESS 
EQUIPMENT USED oR RESALE 


OPPORTUNITIES 


UNDISPLAYED RATE 
$1.50 a line Ainimum 3 lines 

DISPLAYED RATE 

$15.00 per inch 
ADVERTISING INCH on one col- 
umn, 2 columns—1l4 inches—to a page 

NEW ADVERTISEMENTS 

Address: 330 W. 42nd St., New York 36, 
N. Y., for August issue closing July 21st 





AVIATION CORPORATION 


has the following openings 
for experienced men: 


* Mechanical Engineers 
* Electronic Engineers 
* Electronic Technicians 
* Radio-Chemists 
* Physicists 


These permanent positions will in- 
volve work in all phases of nuclear 
technology. Special emphasis will 
be on the design and development 
of instruments, equipment and 
components for measurement of 
radiation and_ radioactivity, as 
well as the synthesis and applica- 
tion of radio-compounds 


Excellent opportunity for advance- 
ment with new, expanding division 
of one of the country’s most pro- 
gressive corporations. 

Please forward resume of educa- 


tional bac kground and 
ence, 


expe ri- 


to Personnel Manager 


BENDIX AVIATION CORP. 
203 W. Third Street 
Cincinnati 2, Ohio 











PHYSICIST 
METALLURGY 


MANAGER OF PERSONNEL 


SYLVANIA 


Electric Products, Inc. 


40-22 Lawrence St., Flushing, N.Y 
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METALLIC SINGLE CRYSTALS 


Single Crystals of the following high-purity metals and alloys 
are now available: 
Bronzes 
Nickel 
Permalloy 
Cobalt 


Copper lin 
Zine Bismuth 
Lead Aluminum 


Cadmium Srasses 


Iron-Nickel Alloys 
Available in rod form |” to 14” diameter up to 10” long. 
Special shapes provided upon request. 
We will be glad to answer your request for information on 
prices, specifications, and special problems in this field. 


HORIZONS INCORPORATED 
2891 E. 79TH STREET CLEVELAND, OHIO 








Moving? 

If you are moving (or have moved), tell us about 
it, won't you? Your copies of NUCLEONICS will 
not follow you unless we have your new address 
immediately. Make sure you don't miss a single 
important issue and help us make the cor- 
rection as speedily as possible by giving us your 
old address, to 


NUCLEONICS 
Circulation Dept 


330 W. 42nd St. New York 36, N. Y. 











UNITED 
STATES 
GASKET 
COMPANY 


CHEMELE CGD 
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Chemelec Tefion*-insulated elec- 

tronic components include a 
complete line of 7 and 9 pin miniature 

tube sockets, crystal sockets, feed- 
through insulators and terminals 

All provide the same high performance 
which this superior insulating material 
assures. Surface resistivity 3.5 x 10 
ohms. Lots factor less than 0.0005. Dielec- 
tric constant 2.0 (60 cycles to 30,000 
megacycles). Serviceable at —110°F. to 
500°F. Won't carbonize under arcing. Zero 
water absorption by ASTM Test. Unaf- 
fected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, 
immune to corrosive atmospheres, fungus, 
oil, solvents. Non-flammable, tough, 
resilient, withstands and absorbs mechan- 
ical shock and vibration 


TEFLON and KEL-F STOCK 
and Custom-Fabricated Parts 


Fabricating “Know-how”, the result of 
years of specialized experience—and the 
most modern facilities for rapid, low-cost, 
close-tolerance production are at your 
command when you specify Teflon or 
Kel-Fi, fabricated by the United States 
Gasket Company. Ours is the most com- 
plete line in the country—sheets, tape, 
rods, cylinders, tubing, bars, and 
custom-machined or molded parts 

to manufacturers’ specifications 


FLUOROCARBON | 
PRODUCTS DIVISION 


FABRICATORS OF TEFLON KEL-F 


AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 
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It “Jakes Mauy Skills 


TO MAKE RADIATION COUNTERS AND 
RADIATION COUNTER LABORATORIES HAS THOSE SKILLS 

















: eS - . 
CREATORS OF ALL TYPES OF RADIATION COUNTING DEVICES 


Send in your order today 


RADIATION COUNTER LABORATORIES, INC. 











4) 
5122 West Grove St. Va: l Oni¢ } ark Skokie (Chicago), Illinois 





FOR YOUR CARBON’ COUNTING: 


COMPLETE 


nuclear 
PACKAGED LABORATORIES 





@ Here is the easy way to select reliable equipment for radiocarbon 
work. Complete NUCLEAR Packaged Laboratories contain every- 
thing you need... And at prices as low as $475.00! 


These Packaged Laboratories save you the time and trouble of 
picking out equipment, piece by piece, from several sources. Let us 
do the work. Just tell us what you want to do. We'll send you our 
list of Packaged Laboratories and recommend the best one for you. 


All NUCLEAR equipment is builtto high standards of quality, and 
backed by our exclusive ONE YEAR GUARANTEE. Manual and 
automatic NUCLEAR Instruments are available for measuring, 
analyzing, and tracing in virtually every field of radioactivity use. 
W rite today for details on the NUCLEAR Packaged Laboratory CG , Digitoxin 
which best meets your needs. vn Acetate 
Sodi Carbon Black 
nuclear INSTRUMENT & CHEMICAL CORPORATION “™ Phosphate 
235 West Erie Street + Chicago 10, Illinois Ureg 
Branch Offices: 1063 Colorado Bivd., Los Angeles 41, California 
10407 Georgia Avenue, Silver Spring, Maryland - ‘ological Or or e 
Export Department: 13 E. 40th St., New York 16, New York — Either cl one Ganic 
Cable Address: Arlab, New York labeleg 


Oth 
er ©°mpounds from 


@ Scaling Units for Every Type of Radiation Counting © Gloss Wall, Mica Window, and Windowless Counters 
@ Complete “Packaged” Counting Systems @ Portable Count Rate Meters 
@ Health Monitoring Inst for P 1 Protecti @ Radi m= Ch Sank 

ag Mella 


@ Complete Line of A ries for the N - 
nuclear “PRECISION INSTRUMENTATION FOR NUCLEAR MEASUREMENTS’ 











